Oe eee 


U.S. DEPARTMENT OF COMMERCE 
National Technical Information Service 


A TR Ieee 


TATE PR STR OE 


AD/A-027 071 


ADAPTIVE PROCESSING EXPERIMENT (APE) PHASE II 


ROME AIR DEVELOPMENT CENTER 
GRIFFISS AIR FORCE BASE, NEW YORK 


MAY 1976 


TEE TET 


POLE TT 3 


é 

| 

[ ts 
y 4 
7 
i 

| 

| 

i 

i 


KEEP UP TO DATE 


Between the time you ordered this report— 
which is only one of the hundreds of thaou- 
sands in the NTIS information collection avail- 
able to you--and the time you are reading 
th's message, several new raports relevant to 
your interests probably have entered the col- 
lection. 


Subscribe to the Weekly Government 
Abstracts series that will bring you sum- 
maries of new reports as soon as they are 
received by NTIS from the originators of:the 
research. The WGA's are an NTIS weekly 
newsletter service covering the most recent 
research findings in 25 areas of industrial, 
technological, and sociologica! interest— 
invaluable information for executives and 
professionals who must keep up to date. 


The executive and professional informa- 
tion service provided by NTIS in the Weekly 
Government Abstracts newsletters will give 
you thorough and comprehensive coverage 
of government-conducted or sponsored re- 


search activities. And you'll get this impor- 
tant information within two weeks of the time 
it’s released by originating agencies. 


WGA newsletters are computer produced 
and electrenically photocomposed to slash 
the time gap between the release of a report 
and its availability. You can learn about 
technical innovations immediately—and use 
them in the most meaningful and productive 
ways possiole for your organization. Please 
request NTIS-PR-205/PCW for more infor- 
mation. 5 

3, Fs 

The weekly MBvstetter series will keep you 
current. But learn what you have missed in 
the past by ordering a computer NTISearch 
of all the research reports in your area of 
interest, dating as far back as 1964, if you 
wish. Please request NTIS-PR-186/PCN for 
more information. 

WRITE: Managing Editor 


5285 Port Royal Road 
Springfield, VA 22161 


Keep Up To Date With SRIM 


SRIM (Selected Research in Microfiche) 
provides you with regular, automatic distri- 
bution of the complete texts of NTIS research 
reports only in the subject areas you select. 
SRIM covers almost all Government re- 
search reports by subject area and/or the 
originating Federal or local government 
agency. You may subscribe by any category 
or subcategory of our WGA (Weekly Govern- 
ment Abstracts) or Government Reports 
Announcements and Index categories, or to 
the reports issued by a particular agency 
such as the Department of Defense, Federal 
Energy Administration, or Environmental 
Protection Agency. Other options that will 
give you greater selectivity are available on 
request. 


The cost of SRIM service is only 45¢ 
domestic (60¢ foreign) for each complete 


microfiched report. Your SRIM service begins 
as soon as your order is received and proc- 
essed and you will receive biweekly ship- 
ments thereafter. If you wish, your service 
will be backdated to furnish you microfiche 
of reports issued earlier. 


Because of contractual arrangements with 
several Special Technology Groups, not all 
NTIS reports are distributed in the SRIM 
program. You will receive a notice in your 
microfiche shipments identifying the excep- 
tionally priced -eports not available through 
SRIM. 


A deposit account with NTIS is required 
before this service can be initiated. If you 
have specific questions concerning this serv- 
ice, please call (703) 451-1558, or write NTIS, 
attention SRIM Product Manager. 


This information product distributed by 
NTS U.S. DEPARTMENT OF COMMERCE 


National Technical Information Service 


5285 Port Royal Road 
Springfield, Virginia 22161 


ee aE TY 97-S 


°c ea em 


oi abate Sema ic AG, 


RADC~TR- 76-130 
Final technical Report 
May 1976 


ADAPTIVE PROCESSING EXPERIMENT (APE) PHASE II 


Technology Service Corporation 


Approved for public release; 
distribution unlimited. 


PRICES SUBJECT TO ChiAGE 


ROME AIR DEVELOPMENT CENTER 
AIR FORCE SYSTEMS COMMAND 
GRIFFISS AIR FORCE BASE, NEW YORK 13441 


REPRODUCED BY 


NATIONAL TECHNICAL 
INFORMATION SERVICE 


. 5. DEPARTMENT OF COMMERCE 
ue SBRINGFIELD, VA. 22i61 


Se an weep Set 
: OE Ee I St RRM a rR EE ae ERNE Leecerri ree 
es ~ ee ee 


| 
| 


i 
i 
} 
3 
{ 
} 


agg eb Ae TS gS EY, ANOS At ES Peg te Ss Skene Figen ee ei ce ad 6 PSS EP Peres ag a MO OE Ree rea SE ge A Pree Oo Oe ea 
=m a ae = a RR iti 1s Tel 1a 


AQAA RITRESSE 1 1°2 NEAOENSIPORE EMOEE STTE TE TEL Serer RE NORTE R DATE ROET cP "er tant vt cect a 
‘ 
i 
This report has been reviewed by the RADC Information Office (OT) ‘ 
| and is releasable to the National Technical Information Service (NTIS). i 
‘ At NTIS it will be available to the general public, including foreign é 1 
| nations. : j 
t. y 
| This technical report has been reviewed and is approved for publication. | 
| 
7 ; 
Ro ‘ 
OG : 
f. i ; 
. ge . i 4 
approves: -2e@binne kn S Eallargh 
; 3 
- WILLIAM F. McCULLOUGH, Capt, USAF q 
! Project Engineer 4 
; 
APPROVED: Wlaate’, 
G/ ‘ Pik 
: MOSES A. DIAB 
| Chief, Space Surveillance & ; 
Instrumentation Branch/OC i 


a te a HEE nk i acs ts 9 ad tn a tas tn 


FOR THE COMMANDER: CH Ff th 


} 
JOHN P. HUSS Fi 
Acting Chief, Plans Office : : 
Do not return this copy; retain or destroy. j 
4 


planning and executing the USAF exploratory and advanced 
development programs for information sciences, intelli- 
gence, command, control and communications technoloqy, 
products and services oriented to the needs of the USAF. 
Primary RADC mission areas are communications, electro- 
magnetic guidance and control, surveillance of ground 
and aerospace objects, intelligence data coJlection and 
handling, infurmation system technvlogy, and electronic 


Sages a SOM AE SIR TU Rt ey tees a. : 
: TS nga oe, 
“a i 
% \ 
: 
i : 
2 . 
ae 
| : 
| CESS HIF SHS MSHA YY : 
| | 
if 
ba MISSION 
: of 
. 
2 Rome Air Development Center 
- | 
iy 
: RADO is the principal AFSC organization charged with 


ee eee wr me 


ar ge ee a - 


reliability, maintainability and compatibility. RADC 
5 has mission responsibility as assigned by AFSC for de- 
She monstration and acquisition of selected subsystems and 
| f systems in the intelligence, mapping, charting, command, 
pod control and communications areas, 
ae 
peat 
| SF RPIRASR OS 
t yOUTIOW, 
: } iv¢ 
a: “ty a 
i 7776 .\Qt® 
| 
{ 
i oe 
j H 
f 


se Soutien i: a wigs 


4.0 


5.0 


6.90 
7.0 
e 8.9 


9.0 


Bynes eA eae, oe eee re ere ote 


TABLE OF CONTENTS 
Title 


INTRODUCTION AND CONCLUSIONS . . 2 1 2 e ea we 


TSC EFFORTS 


PERFORMANCE DEGRADATION DUE TO RECEIVER MISMATCH 


3.1 Sidelobe Degradation 
3.2 Adaptive Cancellation. . 
RECEIVER MATCHING 
4.1 Analysis 


4.2 Example of Filter Matching 


4.3 Alignment of RADC Receivers 


RESULTS 
5.1 RADC Receiver Data 


e e e ® e e e e e e e 


e 


* 


e e e e ° e e e 


5.2 Alternative Uses of the Transversal 
RECOMMENDATIONS . 2.1. 1 se ew ep eee 


RAYTHEON EFFORTS . . 1... ee 
ADAPTIVE PROCESSING SCFIWARE . 
8.1 Introduction 
8.2 Calibration (MCALT) ... 


8.3 Angular Power Density Spectra 


8.4 Radar Processing 


e 


e 


° 


EXPERIMENTAL PROGRAM. . . . 2 « « 


CALIBRATION PROGRAM 


APPENDICES e ® e e e e ° e e * e e e e e e 


* e . 


® e e a e e s e 


e 


Filter 


e se e e . e ® e e . s 


CONVENTIONAL ANGULAR POWER DENSITY SPECTRA 
ADAPTIVE ANGULAR FOWER DENSITY SPECTRA... . 
RADAR PROCESSING WITH CONVENTIONAL BEAMFORMING 
RADAR PROCESSING WITH ADAPTIVE BEAMFORMING . . 
EQUALIZATION FILTER DESIGN PROGRAM. .... | 
EQUALIZALION FILTER DESIGN RESULTS . 2...» 2 oe 
ADAPTIVE PROCESSING WIDE BANDWIDTH CONSIDERATIONS 


iti 
iinet dk 2 at Nia in oi ital 


® 


Page 


uN DP PP F WwW FE 


14 
16 
20 
20 
26 
30 
31 
32 
32 
33 
38 
44 
32 


34 
35 
67 
73 
80 
8S 
$5 
103 
228 


PERT 2 = Sons peer gp eine 
be WW eee eee 
Wary NOE ENS oo PR es were ew oSn e Naes eens os a Se ee GAR eo 
be toad 3 : TUTTE ee 
* TEE 


ee a hk tee Ra ee a ane 2 a et ee er tated tester a 


| = 
' m4 
EVALUATION 
f This contractual effort wae performed in support of the KADC-ESD OTH | 
Technology Program (TPO 6). This effort representc the initial investi- | ; 
gations into the use and expected parformance of digital beamforming and : 
adaptive beamforming techniques, both hardware and software, for OTH j 
' rodar receive systems. The achievement of very low sidelobe antennas and i 
decreased ECM vulnerability of OTH radars will depend upon the use of these 
techniques. The concepts, hardware, and software employed in and developed 
through this effort are being incorporated into RADC's Ava/Dexter experi- | 
mental OTH Radar Facility. 


WILLIAM F. McCULLOUGH, Capt USAF 
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1.Q_ INTRODUCTION AND CONCLUSIONS 

BACKGROUND 

Extensive interest hus developed in the last several years over the 
possibility of spatial filtering, whereby an antenna's aperture illumination 
function is adaptively controlled to produce pattern nulls in the direction 
of undesired interference. Implicit in the ability to adaptively control 
the illumination function, however, is the requirement to measure the 
structure of the spatial interference. This in turn necessitates a multi- 
plicity of receivers--one for each adaptive degree of freedom in the systen. 


SYSTEM DEGRADATION 


Many types of systematic errors (e.g., element epacing miamatch, varia- 
tion in element pattern mismatch, mutual compling, etc.) even when not 
known a priori, can be automatically compensated for in an adaptive beas- 
forming network. Element-to-element receiver mismatch on the other hand 
imposes an inherent limitation on the achievable beam pattern sidelobe 
level as well as the achievable cancellation ratio against a broadband 
interference sovrce. This problem becomes acute when the pulse length of - 
the transmitted waveform approaches a small fraction of the aperture size. 
In such cases a point interference source has an effect‘ve spatial spread 
proportional to the receiver bandwidth. Both the sidelobe level and the 
achievable cancellation ratio against broad-band interference sources are 
degraded when the c,ecejver mismatch is uncompensated. Section 3.0 quanti- 
fies this degradation as a function of the amount of receiver mismatch. 


CONCLUSIONS 
The receiver equalization technique employed is to solve for the set of 
weights in a tapped delay line transversal filter that minimizes the mean 


square error residue between a reference receiver's frequency responce and 
the response of any other receiver. The conclusions of the study are as 
follows. 

1. System Degradation - The achievable sidelobe level and the cancel- 
lation ratio against broadband interference sources may be seriously de- 
graded by receiver mismatch. 
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2. delobe 
level is given by: 


- The achievable peak response :o RMS sidelobe 


Reig? (1) 


where 
G © antenna gain 
1p}? = normalised mean square error residue. 
(Equation (1) of Section 3.0) 

3. Transvergal Filter Perfurmancea - The achievable improvement in 
le’, the normalised mean equare error residue is quantified in Section 4.0 
as a function of the tap spacing and number of taps in the transversal 
filter. 


For 16 taps spaced att = rr where (B) is the 3 dB receiver band- 
width, the improvement is over 30 dB. Indeed it was found that |e |? 
decreased from approximately ~(30-35 dB) to ~63 dB. This latter figure is 
also the noise floor of the calibration system as corroborated by spectral 
analysis. 

4, Receiver Error Sources - The primary source of receiver mismatch 
was probably pole location errors. Thies is strongly suggested by the fact 
that the receiver transfer function has 8 complex poles (6 pole Butterworth 


plus 2 additional poles) and that 16 real taps reduced the error residue to 
negligible proportions. 
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2,0. TSC EFPORIS 
} Sections 3.0 through 6.0 of this report describe the engineering ser- 
vices per‘ccmed by Technology Service Corporation (TSC) under Contract No. 
F30602-75-C-0264 to RANC, Griffies Air Force Base, Rome, New York, in 
support of their Adaptive Proceasing Program - Phase II. 

Tha ecope of the effort consisted of three major tasks. The first task 
was to examine the impact of receiver paseband phase end amplitude tracking 
errors on the performance of a radar system using digital beamforming. 
Secondly, we wished to develop a potential solution to the receiver tracking 
problem and, thirdly, it wae desired to evaluate the effectiveness of the 


candidate solutior in reducing the impact of the errors on system perfor- 
; mance. 
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. PERFORMAN l N_D 
BACKGROUND 
There are two deleterious effects caused by receiver aiematch in a 
multi-channel beam forming network; sidelobe degradation and the inability 
to cancel point suurce wideband interference via epatial nuils. 


3.1 Sidelobe Degradation 


The most reasonable model for receiver mismatch is to assume that each 
receiver's frequency response is the sum of an ideal unperturbed reaponse 
and a noise like error term in both phase and amplitude. This model is 
also obtained if one assumes that the primary reason for the mismatch is a 
random error in the pole locations of the filters. It will be shown that, 
without receiver equalisation, the achievable peak response to RMS sidelobe 
level with any aperture weighting is limited to: 


ae 
R= 2 \e|? 


Where: 
R = Peak response to RMS sidelobe ratio 


G = Antenna gain 
\e|2.— Normalized mean square error residue between any two receivers 


Assume that (N) receivers (Ry ) are used to form = beam with a set of 
deterministic weights (Wy )» ikiany. Then assuming that the normalised 
error power between any two receivers is \e/2, viz: 


le}?,, Linon lon (1) 
oe ATS dx 


Where: 

Ry and Rn. are the outputs of receivers (i) and (k) respectively, and 
the variable of integration (x), denotes frequency from a wideband interfer- 
ence source. (Wide bandwidth is construed to mean larger bandwidth than the 


receiver pass-band.) 
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The output of the beam forming network at any in-bead frequency (x) is 


giver by: 
N N , 
B, = > WR, © Dork nN.) (2) 
ie] Po 4m 


Where: 


R, = Output of receiver (1) with no error 
R. = Output of error perturbed receiver (1) 


Ny @ Zero mean, unit variance Gauesian variable 


E @ Normalized RMS error defined by (1) 
then for a linear array with spacing (d) 


andx, 
R, = exp [J (==+) ass r) (3) 


Where: 
C @ Velocity of light 
6 = Angle of wideband interference off of boresita 


eince NN = 0 for i #k, it follows that at all in band frequencies (x), 
the frequency response in voltage is given by: 


N N 
jandx 1/2 
B, (x) -> wy «= | . A vin e|+ EN. » Iw,1? 


(4) 
ie] iel 
Where: 
No = Zero mean unit variance Gaussian variable. 
The mean response in power is given by: 
N 
HRY = uate eel? So Iw? (5) 


iel 
Where: 


H,@) = Expected value of the perturbed response 
H, (x) = Ideal response with no receiver mismatch 
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The error perturbation term ia completely broadband [independent of 
the frequency (x)]. 


The achievable peak response to RMS e’delobe level is then limited by 
the broadband error term viz: 


A. (Boresite) 


i=l 


Re i (6) 
a lel? D> | w,1? 
i=l 
or 
(i) 
ce 
Re = ; (7) 
Bo Geel? Do |W, | 


N 2 Ay | 
> wy / >» [W, | 2 te the antenna gain at boresite and 
i=l ie]. 
H, (x) may be made arbitrarily small by proper choice of the deterministic 
weighting function, it follows that the peak response to RMS sidel:.be level 
is given by: 


G 


{e|? (8) 


Re 


Where: 
G = Antenna gain 


\z|? = Normalized error power given by (1) 


3.2 Adaptive Cancellation 
It is apparent that in addition to limiting the achievable sidelobe 


level--receiver mismatch precludes any possibility of adaptively forming a 
deep spatial null. Since the error term in (5) is broadband, it is impos- 
sible to spatially cancel it. (See Appendix H.) 
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4.0 RECEIVER MATCHING 


BACKGROUND 


This section derives a transversal friter to be used on a given 
receiver such that it "optimally" tracks a reference receiver. The criteri- 
on of o,cimality in this case is that the normalized moan power residue be- 
twaen the receivers be as small as possible for a given number of transversal 
filter taps and spacing. 

The actual receivers used in the RADC system were 6 pole Butterworth 
filters. As such the computer program was organized to align both theore- 
tically derived 6 pole Butterworth filters and the actual receivers measured 
by Raytheon. 


4.1 Analysis 
Each element of the receiving array feeds a separate amplifier 


and A/D converter. The digital outputs from the element channels are then 
combined in a digital processor which performs the functions of beamforming 
and pulse compression. The amplifiers in the individual array element 
channels must be carefully matched in order t> achieve low antenna sidelobe 
levels over the entire frequency band. This section describes a method of 
matching amplifier transfer functions very accurately, utilizing a digital 
transversal filter in each channel. 

The technique for matching the channel responses is illustrated eche- 
matically in Figure 4-1. The analog amplifier in each channel wi’l be 
represented by a Butterworth filter in the following analysis. At the out- 


put of this filter, the signal y(t) is converted to digital form, where 


each digital sample is a complex number retaining both amplitude and phase 
information. The subscript k on the variabJ- ; of Figure 4-1 represents the 
channel number. A set of consecutive samples of each y, (0) is weighted and 
added as shown in Figure 4-1. The delay line, weighting multipliers, and 
adder in Figure 4-1 comprise a transversal filter for matching the channel 
response. The channel-to-channel match is achieved by selection of the set 
of weights, Wen? The following analysis outlines a method of achieving a 
least-mean-square match between two channels by optimum choice of the Wen’ 
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Schematic of Equalizing Circuit 


Figure 4-1. 
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in the following discuseion, two channela will be considered: «a 
reference channel (kel), and a second channel (ke2) in which the weights 
are to be optimised. It is assumed that the Butterworth filter response 
in the reference channel is that of an ideal HNepole filter given by: 


Bendre emcee Le tee 


2 | 

N 

OR | a) a) 
n= 


Where: 
a= jane 
f = frequency 


2° nt pole = B/2 exp {an(3 + 25-4) | 
B= filter bandwidth 


An alternative representation of this transfer function is 


ne] 


, x 

| 1,0) = »» ws 

! (2) 
a Y PTT 4 

An * (3) Doors : 

: j¥n 

) The impulse response of this filter is 

N 

? a, t 

; b(t) Joao (3) 


The filter in channel 2 is represented by the same expansion (Equations 
1, 2, and 3), except that the poles in the second channel ere in error and 
differ from the reference channel poles by a few percent. 

The output of the transversal filter in channel k is 


BON ee See ne ee MO en I eS ge Ray) eee eM Se tee SR Ce BD ee ere ee ee ta teas Cpe ray, ea oe, Ok ee ee eee TS Ree UG eos 


10 


M 
a(t) = >> Wee ¥, (tm) (4) 


wel 


Where: 

tT = spacing between taps 

M = number of taps in each delay line. 

While it is convenient to represent this transversal filter by continuous 
functions of time (Equation 4), it should be recalled that this signal pro- 
cessing will be performed digitally. The transversal filter in the reference a 
channel can be used to narrow the channel passband by weighting all taps, i 
e.g., with Chebyschev weights to achieve low sidelobes. If all tap weights 4g 
are zero except for one, the transversal filter introduces a delay but does 
not change the overall channel response. In the following analysis, both ' j 
cases are included since tapped delay lines ere assumed in both channels 1 
and 2. The examples consider the case where all channel 1 taps are zero 
except the center tap, i.e,., the case where the transversal filter in 
channel 2 is used to match the channel 2 response to the Butterworth filter 
of channel 1. 

To compute optimum weights, Won? assume that the same signal ie fed 
into channels 1 and 2. It is convenient to consider wideband white noise, 
n(t), as this input, although a set of signals across the receiver passband 
will suffice. For the input x, (t) =n(t), the Butterworth filter output is 
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y(t) = f n(t-u)h, (u)du | ) 
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. (5) 
2 - 8_U 
= > Aun fe a n(t-u)du 
n=l ° 
The transversal filter output in the ch channel, from Equations 4 and 5, is 


oe ES a 


M N ° 
u 
z, (t) o >» Wn Daf .™ n(t-u-emT) du (6) 
mel ° 
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The weights in channel 2, Won? are selected to miniuise the noise 
power in the difference Bo (t)—s, (t). 


P= BE {|2,(t)-s, (t)|7) (7) 
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where E denotes the expectation or average. 
This expression has the following form 
* 
PaE Ce Cednp (edna Cede Cedemy (2) (Ota (008 C)) 
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= Wy MyM, - Wy MyM, - WZ 2% + ww (8) 


Where: 
Ws = column vector of weights Wen 
*& denotes complex conjugate 
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T denotes transpose 
y* covarsaces matrix with elements M, (m,n) 
M (m,n) = ECyy(temt)y, (t-nt)} 
M,. = matrix with elements Ely} (t-mt)y, (t-at)) 
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The derivation of Equation 8 can be illustrated by expanding the firs<¢ 
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for fen e mt n'2 (9) 
° ° 


n* (t-u,-mt )a (t-u,-a "t 


a Oe ee Ne ee ee ee i Oe ee ee ee ee ee Se ee eee 


This is a quadratic form we WL where the elements of M are 
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Consider a white noise process, n(t), for which i 
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En (t)a(tet) = 8(t) (12) 


The elements of the matrix Mm from Equation 10, are 
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u (u,+mt—-a't) i 
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Note that in deriving Equation 12, both u, 2 0 and Uy, 2 0, so this 
equation is correct only when wa > m=’, When em < m' 


N * ® : 
- s,_ (m'-m)t 
M (a,m') = ~ ) whe _ = a<ne' (12a) 
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In performing the above integrations, note that Real (a, <Q. Similar : 
expressions can be derived for the crose-covariance matrix in Equation 8, 
Moe 


Next we select a set of weights for the transversal filter in channel 2, 
Woe which minimizes the noise power in the output, Zo (t)-Z, {t). This out- 
put power is given by Equation 8, where the covariance matrices are computed 
for white noise inte the two filters. The set of weights, Wo» which 
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f 
3 
: 


minimizes P of Equation 8 also provides che best least-mean-square fit of 
the two channel responees. 
The set of weights which minimises Equation 8 is 


we re ai a le a A 


W, a MMW, | (13) 


For these weights. a small perturbation in the Won? denoted by the column 
vector SWo» givea ¢P = 0. 


Fe Fare OF ET FE GT EAT OO, SAT IL TE RE Fa I 


e aytT eT AT eT. 
SP = GWo(M)WomMy Wy) + (Wo Mo-Wy My 5) EW, (14) 


« 0 when Equation 13 is satisfied. 


When the weights Wo satisfy Equation 13, the power in the output 


fe nm a on ee 


ey Te 
Pe W, MW, - Wom) Wy (15) 


lor" 


The method outlined in this section was used to match the receiver 
channels in the OTH receiving array. Since the filter outputs are available 
in digital form, the various covarience matrices in Equation 13 were computed 
from sample data. It hae been shown ‘? that, when weights are computed 
directly from a sample covariance matrix as suggested above, a modest number 
of data samples will provide an excellent estimate of the optimum weights. 
The number of samples in the sample covariance matrix required to achieve 

within 3 dB of the LMS residue is roughly N o2N, where N, = number of 
samples and N = number of taps. 

Note that the expression My OW) in Equation 13 can be obtained directly 
by crose-correlating the channel 2 tap outputs with the output z, (t) of 
channel 1. 

The following sections contain examples of this filter matching tech- 
nique. Results show that excellent filter match can be obtained by opti- 
mizing weights on the digital transversal filters. 


ce etieeet na riage teal ee el 


(1) I. S. Reed, J. D. Mallett, and L. E. Brennan, "Rapid Convergence Rate 
in Adaptive Arrays," to appear in IEEE Trans. AES. 
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4.2 f Fiite 
A FORTRAN program was written to obtein quantitative estimates of the 


filter matching which can be achieved as a function of several parameters, 
viaz., number of taps, tap spacing, and initial mismatch. Results heve been 
vary encouraging. One example is detailed here to show that sufficiently 
accurate channel matching can be achieved for the OTH receiving array to 
meet antenna sidelobe specifications. ‘The program used in these studies is { 
Zasted in Appendix F. : { 
The referonce filter of channel 1 is an 8=pole Butterworch filter with 
poles equally spaced along a circle in the left half of the e-plane. Filter | 
2 is obtained by displacing each of the & poles by a randomly generated 
amount from the ideal pole location of channel 1. Each ®.2 is obtained 


from the corresponding o by 


®52 ad Sal q + .03r) (16) 


where r is a random number uniformly distributed on the interval (-1,1) and 
having a uniformly distributed random phase on (0,21). The pole locations 
for the two filters are shown in Table 1. The coefficients An for each 


filter were computed from Equation 2. 
In this particular example, the 3 dB bandwidth cf filter 1 is 100 Hz. 


The initial mismatch, Roe between the two filters was computed by numerical 


integration. 
B/2 B/2 
a ° ff Wy (y-4,(w [at Sf ix Pas (17) 
~B/2 -B/2 


4 In this example R, = .0015. The rms phase error between the two filters, 
averaged over the interval (-B/2, B/2), i.¢., between the 3 dB points of 


filter 1, was 1.27°. 
The preceding equations were then used to compute an optimum eset of tap 


weights for channel 2. The response of the channel 1 Butterworth filter was 
not modified by the transversal filter in this channel, i.e., all tap 
weights except one in channel 1 were set to sero. The resulting tap 
weighte for the 2 channels are shown in Table 2. 


em cee or oe 


Table 2. Optimum Tap Weights 
Channel, 2 


ARIE UetNED RENO rere = = 
15 
i. Pol 
Reference Channel } 

Real Jaaginary 
6.128 8402 3.081 8402 
71.745 8402 2.612 B+02 
-2.612 +02 1.745 8402 
-3.0861 8402 6.128 +02 
3.081 E+02 -8.128 8+01 
=2.612 E402  -1.745 = B+02 
71.745 £402 -2.612 £402 
~6.128 E+Ol -3.081 E+02 

Channel 1 
Real inar 
1 0.000 0.000 
2 5.000 0.000 
3 0.000 0.000 
4 0.000 6.C00 
5 0.000 0.000 
6 9.000 6 O70 
? 0.000 0.000 
8 1.000 0.069 
9 0.000 0.000 
10 0.000 0.009 
ll 0.000 0.000 
12 0.000 0.000 
13 0.000 0.000 
14 0.000 0.000 
15 0.000 0.000 
16 0.000 0.000 


f Butt 
Channe) 2 

Real Imaginary 
=6.017 402 3.065  B+02 
“1.745 +02 2.551 E402 
-2.597 E402 1.814 E+02 
-3.088 8402 6.036 EOL 
-3.086 E402 -6.132 BHOl 
~2.557 EO2  -1.733 B02 
-1.698 E402 -2.620 8402 
-6.565 EYOl =3.081 B+0? 


Real 
- 09009 
~.00021 
- 00038 
= .00064 
- 00202 
-.00171 
-00335 
- 98030 
-.02163 
- 99813 
»00404 
~,00359 
-00021 
-00165 
-.00156 
- 00069 


Imaginary 
-.00003 
.00007 
~.00013 
-00021 
-.00033 
- 40051 
-.00082 
-003.€ 
~. 01159 
- 00685 
- 00290 
-.00684 
-00482 
-.00105 
-.00096 
-00093 
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The spacing between tape in this particular example was t = .7/3. 
Sixteen tep weights were optimised. The mismatnh after optimization of the 
transversal filter in channel 2 wae reduced by 34.2 dB. The normalised 
mean square residue, ae in Equation 17 with X, (e) representing the product 
of Butterworth and transversal filters, was reduced to 5.6 x 1077, The rms 
phase error after matching was reduced to .02°, 

This example illustrates the excellent channel-to-channel match which 
can be achieved using digital transversal filters in each channel. The 
FORTRAN program can be used to explore other cases of interest. 


4.3 Alignment of RADC Receivers 


The equations used for obtaining the optimum weights from the measured 
data supplied by RADC are listed below. 
Definitions 
Te = Output of receiver (k) measured at frequency (X,) at output 
of FFT (in phase component) 
: = Same for quadrature component 
te Tap spacing 


Q 


w 
K . = Adaptive weight vector for receiver (k) 
w 


= Weight vector for reference receiver (middle tap = 1) 


of 
e 
COoOoOrFcDCO 


N= 2L +1 ¢@ of taps (odd)” 
R= # receivers 
(1 < K < R) (Complex receivers) 
R= 16 nominal 
P = # measured frequencies 
(l<e< P) P= 20 nominal 


* For mathematical couvenience only. The calculations could be carried 


through with an even number of taps also. 


Seats OO OR 


et eer) 
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ie A ane er : 
: : boy 
: = ak(2) oF (2) 
. ak a (Q) oF (Q) 
| Skee | 
, | 1<s< 20 , 15-110 Hs at 5 Hs increments 3 
1. 460 Reference mat : 
itude Alignaent 
a(n) 
: AECDygy = Atco « SO a 
| M60 ws (t) (2) 
: 
| a 
" 3 ay 
: aE CQ) my * AB(Q) © ae (2) 
~ 4 60 Hs 
| Phase Alignment 
‘ | 
| 06D * ED) + 066 nD - 60 ne DD (3) | 
3 Day * 640Q) + 055 yell - Eo we (® (a) 
2. Complex Receiver Formation 
j Lat : . 
I, NEw * @ e 
b 
k k 
Q, NEW * @) 8 


ee EOE Te ae 


| 
| 
| The outputs of the qth) tap for tap spacing (t) is 
| 
(2) k (it) » ak (I cos te (I) + 2x x (ir)) (5) 
8 Py hew 8 NEW 8 
t 
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CQ) city = AE Cade, 000108 (Q)aeun, rm, (t0 ] Oete 2) (6) 
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“ *]- = Adaptive weight vector for receiver (K) 


(middle tap = 1) 
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Me = Covariance matrix for receiver (K) output 
Me = Covariance matrix for reference output 


j 

= Weight vector for reference reciver | 
q 

{ 

{ 

{ 

| 

M. = Cross covariance matrix of receive (K) and reference | 
{ 

4 

q 
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From (8) 
P haa 
k k 
My . > (z) 8 on (9) 
ee] 
P 
=> ROMO ao) 
el 
P at 
k r 
> MOMOF qu) 
e@l] 
Adaptive Weight Formation 
TW, (opt) = ME we (12) 


Mean Square Error Regidue 
@ Mean normalised square power residue 
for filter (k) after adaptation 
Ry = Normalized mean square power recidue before adaptation 


Residue er Adaptation 


-* (13) 
SMe 
Residue Prior to Adaptation 
P aeaomelly comet — — 
k k r 
9 OHEOH| OHO 
. ari _ ~ (14) 
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5.0 RESULTS 


5.1 RADC Receiver Data 


The method described in Section 4.0 was applied to the RADC Dexter data 
This system consists of 32 homodyne receivers configured 


acquisition system. 
Each receiver output (16Q) has its 


as 16 complex receivers wif 1 I&Q outputs. 
own I.F. filter with a nominal bandwidth of 15 to 110 Hz. Measurements 
were taken of the phase and amplitude responses of all 32 receiver channels 


by stepping a synthesizer across the paasband of all channels simul- 


taneously and recording the sampled outputs on magnetic tape. A 256 


point FFT was then run on each channel and phase and amplituces calculated 
The amplitude response of Receiver #1, I-channel, is 


from the outputs. 
Using this channel as a reference, all other receiver 


shown in Figure 5-1. 
channels were compared with it and error curves in both phase a. 1 amplitude 


were computed. An example of this is shown in Figure 5-2 where the phase 
and amplitude errors between Receiver #2, I-channel and the reference axe 


plotted. (It should be noted that in all cases the channels were exactly 


matched at the 60-Hz point in the passband. This can be done with no loss 
The object of the optimization is to minimize the tota) 
The magnitude of the complex error vector is plotted for the 


To get a single measure of the error magni~ 
The final 


in generality.) 


error power. 


above example in Figure 5-3. 
tude, this is integrated over the bandwidth and normalized. 


measure is error power out of the reference channel for a white noise input. 
(It is a measure of total distortioa.) For the example given, this number 


is -30.39 dB. In a similar manner, the normalized error was computed for 


all other receivers ani channels using Receiver #1, I-channel, as the refer- 


If the error is averaged over 


ence. This result is shown in Figure 5-4. 
For the data shown, 


all the receivers, a net mismatch can be calculated. 
this is -31.78 dB. 
The achievable improvement in the error was computed by designing 


filters of various lengths (4, 8, 12, 16 taps) and computing the residual 


error remaining at the output of the filter. ‘fo i'] strate this, the 
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Figure 5-2. 


RelaLive Amplitude in dB Relative Phase in Degrees 
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example of Figure 5-2 will be used. Taking Receiver #1, I-channel, as the 
reference and Receiver #2, I-channel as the channel to be matched to the 
reference, an &tap filter was designed. The phase and esplitude 

errors remaining after the filter, are shown in Figure 5-5, eloag 

with the input errors for comparison. When these numbers were converted to 
power and integrated over the bandpass, the reeulte ercwe an improvement of 
7.81 4B for this example. This procedure was repeated for all receiver 
channels and for 4, 8, 12, and 16 tap filter designe. The residual errors 
obtained are shown in Figure 5-6. (Note that the results for 16 taps show 
a characteristic flatness around 63 dB. This is due to the signal-to-noise 
limit of the input data. Actual improvements for 16 taps are probably in 
excess of this liait. : 

If the data of Figure 5-6 are averaged over all receivers, the results 
may be plotted as a design parameter curve showing residual error vereus 
filter length. This is done in Figure 5-7. 

Finally, Appendix G shows all of the results with designed filters for 
all receivers and channels and for 4, 8, 12, and 16 taps. 


3.2 Alternative Uses of the Tr: e Filter 

In considering the utility of a digital transversal filter for equali- 
sation, the possibility of ite application for other purposes comes to mind. 
Three areas where this may offer specific gains are given here es examples. 


7 q 5.2.1 Response Synthesis 
The filter may be used to synthesise some desired overall frequenc 

response. This could include 

; : ~ Removal of in-band ripple caused by the analog filter response 

- Steepen the roll-off characteristics of the receiver bandpass 


- Tailor the receiver bandpaes to approximate a Gauseian response 
to prevent ringing. 


5.2.2, Adaptivity 
The filter may service directly in a signal processor that adaptively 
sets the filter weights (e.g., a Griffith's algorithm). 


5.2.3 Deterministic Range Patterns 
The filter msy be used to vary the antenna beam pattern with range in 
a frequency cospreseion system in some desired deterministic fashion. 
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t 
Receiver #1, I-Channel and Receiver #2, I-Channel 


Amplitude and Phase Errors versus Frequency for 
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Figure 5-5. 
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$.0. BECOOEDATIONS 
The specific recommendations fur work that remains to be done in the 


erea of receiver filter tracking era: 

- Uee SRI's system to confire design parameters on more conventional 
tadar receivers. 
Demonstrate tracking improvement through increased range and 
spatial sidelobe control on WARF or RADC system. 
Evaluate limitations, with respect to receiver tracking, of 
PRS and determine impact on potential performance using adaptive 
technology. 
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1:2_BAXTHEON EFFORTS 
Section 8.0 through 9.0 of thie report describe the engineering 
services performed by Raytheon Company under subcontract to Technology 
Service Corporation in support of the RADC Adaptive Processing Program - 
Phase It. There were two primary tasks asecciated with thie effort: 
1. Adaptive Processing Software 
2. Data Collection and Analysis Prograes 
The firet task wea to upgrade the software package developed in the 
Phase I Program by adding s calibration procedure to use a near-field mono- 
| pole source and by adding e Radar Processing mode. The Radar Processing 
| Mode displays the Amplitude versus I.F. frequency for a fixed eteer direc- 
tion using either adaptive or conventional beamforming techniques. This 
mode is identified as the Radar mode because it processes the data in the 
manner in which an OTH radar operates. The addition of thie uode will 
enable @ determination of the capabilities of adaptive processing techniques 
to improve the performance of an OTH radar in the HF environment. The 
second task was to collect data using a lé-element array and Data Acqui- 
sition system at Dexter, New York, to: (1) provide data to checkout che 
software package; (2) to provide TSC with data which was required to develop 
and generate the equalisation filters, and (3) to measure the performance 
of the lé-element array with OTH sources using conventional beamforming 
techniques. 
Aleo included in the first task was the transfer of the off-line data 
processing programs developed under both Phase I and II to the Signa-5 
computer at RADC. This provides RADC with a complete in-house data pro- 
cessing capability. The transfer of these programs to the Signa-S has 
been successfully completed and we would like to thank the personnel at the 
Data Reduction Center at RADC for their cooperation in this task. 
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9.0 ADAPTIVE PROCESSING SOPTHARE 


Vader the Phase I program, software was designed and implemented to 
procese and display data collected on « temporary lé-element array at 
Dexter. This array wee built especially for this program so that when the 
new 384~element planar array at Dexter wae completed digital beamforming 
techniques developed in this program could be reusdily utilised on the new 
array. The eoftware developed included « real-time operating system as 
well as an off-line data processing capability. 

During the Phase II program, the off-line software wae modified and 
augmented with additional capabilities. Before diecussing the off-line 
software, the on-line system will be briefly described. Figure 6-) shows 
a schematic block diagram of the on-line system. The output from each of 
the 32 receivers (I and Q receivers for each of the 16 elements) is digi- 
tized at a 250 samplee/second rate. The digital date ie recorded directly 
on 9 track/800 bpi tape in two's-complement binary format without processing. 
Thies te a very attractive feature as the date can be processed at a later 
date, ueing the off-line programs, with a variety of parameters and algor- 
ithms. The only limitstion ie the 200 Hs RF bandwidth and a sampling rate 
of 250 Hs for each receiver. In order to fully utilize this feature, cali- 

bration signals must be recorded during each data collection period. This 
allows « complete calibration to be implemented when the data is processed 
on the off-line system. During the data collection, a monitor channal is 
available which calibrates and displays the Angular Power Density Spectra, 
ADPS, for selected data. ; 

The off-line processing software is schematically shown in Figure 6-2. 
The software has three major components: 

1. Calibration: Uses either an internal test signal or a near-field 
ponopole as a source to match phase and amplitude of the element ports re- 
ceiver eubsystens. Correction factors are generated and stored for later 


application to the data. 
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2. Angular Power Density Spectra (APDS): Generates the APDS using 
either adaptive or conventional (FFT) beamforming techniques. 


3. Radar Mode: Generates amplitude versus frequency at fixed steer 


directions using either adaptive or conventional beemforming techniques. 
Appendices A-E contain listings of the programs that comprise the 
off-line processing software. The programs and their nomenclature by 
which they are identified are listed in Table 8&1. 
currently operational oa the Sigma-5 at RADC. 
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These programs are 


Table 8-1. Off-Line Adaptive Processing Software Programs 


Appendix A: Calibration - MCALT 


' 
Appendix B: Conventional Angular Power : 
Density Spectra - CONVT 


Appendix C: Adaptive Angular Power { 
Density Spectra -ADAPT 


Appendix D: Radar Processing with Con- : 
ventional Techniques ~ RCONVT 


Appendix E: Radar Processing with Adaptive 
Techniques ~ RADAPT 


8.2 Calibration (MCALT 


The 32 receivers in the Data Acquisition System were designed and 


measured to track within + one percent in phase and + one percent in ampli- 


tude with each other. Calibration procedures were implemented to remove 


systematic phase and amplitude errors introduced by the antenna and receiver 
subsystem, i.@., to maintain orthogonality between corresponding I and Q 


channels and amplitude and phase catch between elements. ‘Two calibration 


signals are available. One is an internal test signal which feeds an 


identical phase and amplitude reference signal into each of the 32 recei- 
vers. This will remove systematic errors in the receiver subsystem but 
not the antenna subsystem. -A monopole located 600 m in front of the 16- 
element array can be used to calibrate the antenna subsystem as well as 


the receiver subsystem. The monopole, however, presents a spherical wave- 


front to the antenna and for it to provide a plane wave source, the cali- 
bration program was modified to remove the spherical nature of the signal 
wavefront from the reference monopole. Figure 8-3 is a block diagram of 
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the calibration procedure. The numbored points indicate where calibration 
data is dieplayed and hard copies available. The calibration progran re- 
quires as input the time in hours, ainutes, and seconds to specify the data 
on the tape to be used for calibration. In addition, the number of data 
sete (LTIMES) used in averaging the correction factors is specified. Each 
data set is 16 time samples or 0.064 s. Ths calibration source is also 
specified as Internal or Monopole. If the monopole source is used, the. 
operating frequency in MHz of the monopole is also specified. 
A 16 pt real FFT is performed to determine the phase and amplitude of 
the calibration tone for each of the 32 receivers. A single frequency 
tone is used for calibrating the receivers. This procedure matches the 32 
receivers at only one point in the 100 He filter bandwidth. A digital 
equalization filter technique has been developed by TSC (Section 5.0 of this 
report) to correct for variations between receivors across the bandwidth of 
each filter. At this point, (1) and (2) in Figure 83, correction factors 
are generated which produce orthogonal and equal szaplitude I and Q channels. 
The I channel of each receiver pair is left unc: «nied and the phase and 
amplitude of the Q channel is adjusted. The receivers are numbered 1 to 32 
with the odd numbers being the I channels and the corresponding Q channel 
the next even number. A 16 pt complex FFT is applied to each port of the 
receive subsystem on the same data set used to obtain the I and Q correc- 
tions after the corrections are applied. This determines the phase and 
amplitude of each element of the array, (3) in Figure 8-3. Up to this 
point, there is no difference between the procedures for the monopole or 
internal test signal. The differant procedure for each will be described 
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separately below. 
8.2.1 Internal Calibration Signal 

The internal calibration signal is injected into the 32 receivers with 
equal phase and amplitude. This corresponds to a plane wave at boresight. 
For a plane wave at boresight, the response at all the elements must be of 
equal phase and amplitude. Defining th signal at each element as s. - 


ie ‘. bY.Y 
A, e ‘n the correction factor for element n is Z = AA, ee 'n where dA, = 


A, /A, and 46, = 4, - n° Multiplying Sa by Zz we get Ay et? for all no. 
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These correction factors, Zz. ineure that all che elements have t..c same 
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phase and amplitude response for a plane wave at boresight; see (5) in 
Figure 6-3. The correction factors for each I-Q pair and element matching 
are stored on the disk. These corrections are then applied to data before 
the Angular Power Density Spectra or the radar maps are generated. 


8.2.2 Monopole Calibration 
A monopole was located in front of the l6é-element array. Figure 8-4 
shows the position of the monopole with respect to the 16-element. array. 
The distances from the monopole to the front posts of the lst and 16th ele~ 
pent were surveyed.” A spherical wavefront from the monopole is also shown 
with the distance between the wavefront and each element shown in the Table. 
Before the systematic phase and amplitude corrections between elements can 
ba determined, a factor has to be applied to the spherical wavefront to 
make it appear as a plane wave. A correction factor based on a ephericai 
calibration signal would distort the measurenent of a plane wave source. 
The signal mensured at the ath element is aie*'n. In order to make the 
spherical wave look like a plana vave, the monopole signal is nhase retarded 
f at each element by 64, = 2nd ns/? where d., is the distance between the wave 
: front and the ath element. The element-to-element correction factor for 
| the monopole source is Z. = ae where 4A. = A,/A, and 49, = @, - (4, 
: - 6¢,). With this correction factor both the antenna and receiver sub- 
' systems are calibrated as in paragraph 8.2.1. 
zs Figure 8-5 shows a conventional APDS for the OTH signal frum WWV at 
; ; 10 MHz using calibration factors obtained from the monopole with and without 
4 spherical corrections. Correcting for the spherical wavefront of the mono- 
q pole signal improves the angular resolution of the conventional (FFT) APDS. 
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_ 8.3___ANGULAR POWER DENSITY SPECTRA 
The angular power density spectra (APDS) of the recaived energy is 
E determined using either conventional or adaptive beamforming techniques. 


Figura 8-6 shown a block diagram of the APDS software for both the adaptive 
and conventional techniques. 
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} { * The elements were 220 foot long single-wire Beverage elenents with a i 
spacing of 18.288 m. The element phase centers were chosen to be approxi- 4 
mately 2/3 of the length of the element back from the front posts. “s 
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Figure 8-4, Location of Monopole with Respect t> 16-Element Array 
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Figure 8-5. Conventional APDS of WWV Using Monopole Calibrations 
with and Without Spherical Corrections 
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Figure 8-6. Proce. .g Required to Produce Conventional 
and |uptive Angular Power Density Spectra 
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8.3.1 Conventional APDS (CONVT) 


The conventional APDS is generated by the program CONVT. The input 
data is the time (houre, minutes, seconds) and the operating frequency. 
After the corrections are applied to the data, 16 time samples from each 
element are time-weighted with a 70 dB Dolph-Chebyshev (D-C) weighting func- 
tion and a 16 pt complex FFT for each element is performed. This gives an 
effective 64 ms coherent iutegration period. For Element #1, the Doppler 
bin, where the pesk signal occurs, ie identified. The phase and amplitude 
for this Doppler bin is determined for the 16 elements. The 16 phase and 


amplitudes for this doppler bin are then spatially FFT'd using a 70 dB D-C 
weighting function. 
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The 16 amplitude outputs from the spatial FFT form the 
APDS when plotted against the azimuths of the 16 FFT beam outputs. 


Conventional (FFT) beamforming with a 16 pt spatial FFT provides 16 
independent beam positions. 


Y 
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The direction of the beams ir sine (i.e. u) 
space is defined by Se + M/2 = ni/Md where M is the number of elements, 

an is an integer from 0 to + M/2, and o is the azimuth of the ath bean 
measured from boresight. The angle at which the FFT formed APDS will begin 
to repeat is when n = + M/2 or py = + 1/2 A/d. For A = 2d this occurs at | 


+ 90° in angle space, and for \ < 2d the azimuthal angle coverage of the 
APDS is reduced. 


a es 


mere 


An FFT APDS beam position at the far right (n = M/2) is 


the same as the beam position on the far left of boresight. For successive 


values of n = 0,1,2,...,M/2, the beam positions are equally spaced in sine 
space up to the point where the FFT APDS begins to repeat. 


The same is 
true on the left of boresight. 


The output of the FFT APDS is 17-beam posi- ; 
tions (two-beam positions are identical for n = M/2) equally spaced in sine i 
space. Figure 8-5 shows the APDS for an OTH source (WWV) at 10 MHs. The 
source occurs at approximately 30° to the right of boresight. For APDS 
maps presented in this report, s negative beam position angle is to the 

right of boresight. The antenna boresight was 240°T and 30° to the right 

of boresight on the APDS corresponds to an azimuth of 270°T. 
lated direction to WWV from Dexter is 271.3°T. 
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The calcu~ 
At 10 MHz and for an ele- 
ment spacing of 18.288 m the APDS covers azimuths + 55° from boresight. 
The 17 data points at the output of the spatial FFT are formed within this 


+ 55° region. Also the points are equally spaced. Finally the maximum 
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This maximum ateer is indicated on the display by two vertical ticks on the io 
horizontal axis which for a frequency of 10 Mls occur at + 39.8°. 
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The input parameters for the adaptive APDS program are time (hours, 
minutes, seconds), mode (1 = normal, 2 = spectral preprocessing of data), 
Operating frequency, element configuration, and NGROUP. NGROUP is the nus- 
ber of sample groups used to generate the covariance matrix. Each sample 
group contains 16 complex time samples per array element. In the norsel 
mode an NGROUP of 2 is usually eelected. The normal mode indicates that 
the covariance matrix is determined for the entire filter bandwidth. In 
the preprocessing mode, a 16 pt complex FFT is performed on each element 
output and the peak signal is resolved in frequency. The covariance matrix 
ia generated for a specific frequency cell in the filter bandwidth. (For 
a 16 pt FFT in mode 2, an NGROUP of 32 is required. 

This report cannot discuss in detail the algorithms used in producing 
the adaptive APDS waps. A brief discussion will follow so that the computer 
programs in Appendix D can be followed. At a specified look direction the 


output of the beamformer is y = W*X where X is an N element complex column 
vector which represents the output of the N element array. 
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We is the trans- 
pose conjugate of the weighting function for a specific look direction. 
| For conventional beamforming W* = V* where V is the unit vector in a speci- 


fied steer direction. For adaptive beamforming it has been shown that the 


eet of weights that optimize the SNR for a given look direction is: 
ee eto 9 
ve em} yy /m) 


where rl is the inverse of the covariance matrix F, M is the number of 


elements, and (V* r) V)/M is a normalization factor. The power density in 
a given look direction is defined as yy*. 


Using the definition of y = 
We X we can show that: 
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This definse the power density for a given look direction. The APDS is 
obtained dy calculating 1/(V* i V) for 65 look directions equally spaced 
in sine epace from -1 to +1. The APDS for WWV at 10 MHz using Adaptive 
weights as generated by the adaptive algorithm described above is illus- 
trated in Figure 87. 


8.4 Radar Procegging 
An HF/OTH radar detects targets after range / Doppler processing. 


Evaluation of convontional and adaptive beamforming techniques for OTH 
radare requires processing of the data in a radar detection mode. For this 
reason, the off-line adaptive processing software has been augmented with 
a radar processing mode. This modi: displays amplitude versus frequency 

for a fixed steer direction. The beamforming weights can be generated with 
either conventional weights or adaptively calculated. Figure 8-8 is a block 
diagram of the radar processing mode. The data is represented by an N 
element column vector X. The beamformer multiples this column vector by « 
weighting function row vector determined either adaptively or conventionally. 
The output of the beamformer is a time series of the complex scalar y. 

This time series is weighted and FFT'd. The output is the amplitude versus 
frequency for a selected azimuth. In the current program, the size of the 
FFT varies frow 16 to 256 complex points which for a sample rate of 250 
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complex samples/second represents a coherent integration time which varies 
from 0.064 to 1.024 seconds. 
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Figure 8-7. Example of Angular Power Density 
Spectra Using Adaptive Weights 
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Figure 8-8. Block Diagram .: Radar Procesczing for 
Adaptive and Conventional Beasforming 
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8.4.1 Conventions! Besaforming (PCONVT) 


The oteer direction epecified determines the ateer vector V. 
For conventional beamforming We V. In addition, a 70 dB DC cpatial 
weighting function is applied acrose the lé-element array. The program 
can easily be generalised to apply different spatial weightings if required. 
In addition, the number of elements can be variable and from 1 to N elemente 
can be used. This is done by weighting with 0 chose elements which are not 
desired. Depending on the desired frequency resolution, a time series of 
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complex scalars, y, are obtained from the output of the beamformer. A 70 
dB D-C time window, which is specified by the size of the FFT, is applied 
to the data. The amplitude output of the resultant FFT is displayed. 
Figure 8-9 shows the output of the radar mode with a 256 pt FFT for a 

$0 Bs test tone at boresight. The horizontal axis shows both the FFT cell 
number aud ite associated frequency cell in the 250 Hs band as determined 
by the sampling rate. In addition to the sample time and the steer direc- 
tion (relative to boresight) the peak signal is shown. The data when 
plotted ie ecaled so that the peak signal occurs at 0 dB. The value of the 
peak signal can be used to compare signal levele at the same FFT cell for 
different steer directions. This assumes that the same data set is used to 
produce the radar maps at the selected steers. 

Figure 810 shows the output of the radar processing mode at 0° and 
-27.95° for WWV signals at 10 MHz. The signal from WwV at the 0° steer is 
39.1 dB below the signal at the -27.9° steer. The conventional APDS for 
this time period (see Figure 5) is in agreement as it shows a slightly less 
than 40 dB sidelobe level at 0° when compared to the peak of the APDS. 


8.4.2 Adaptive Beamforming (RADAPT) 


For the reader mode using adaptive weights, data is read in, stored onto 
the disk, and added to the covariance matrix, ag in ADAPT. The matrix is 
then inverted and the weights in a given look direction are 
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and the output of the beamformer is 
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As for the conventional mode, a time series of 'y' is obtained and tine 
windowed with a 70 dB D-C weights prior to the FFT. The weights can be 
generated for any look direction by the appropriate selection of the steer 
vector. In order to expedite the generation of rader maps using adaptive 
weights, the inverse of the covariance matrix is determined for a set of 
data and may be used for several azimuths without regenerating the covar- 
dance matrix. 

The number of samples used to generate the covariance matrix is speci- 
fied by NGROUP. In the adaptive radar mode, the number of time samples 
used is the doppler/range FFT size. The NGROUP required is specified by 24 x 
NGROUP = FFT size. For example, a 256 point FFT requires an NGROUP of 16. 
The covariance matrix is a 16 x 16 matrix (for 16-elzment array) which is 
4 %;: x) is the complex signal at the 
element and i and j are running indices representing the 16 elements. 
For an NGROUP of 16, 256 values of x, are used to determine the expectation 


value of Xs x5: This approach ensures that the weights generated from a 


formed by the expectation value of x 
th 
i 


given data set are used on the same data set to generate the adaptive radar 
mode. The approach described avove although specified at a 16~element 
array can be gsneralized to any number of elements. Figure &11 shows an 
adaptive radar map of WWV at 10 MHz using adaptive weights for an 8-element 


array. Indicated on the figure is the element configuration utilized. 
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9.0 EXPER P 

A limited experimental program was undertaken during this phase of 
the Adaptive Processing Program. The objective of the program was to: 

1. Provide data necessary for implementation of Equalization Filter 

by TSC. 

2. To provide data to check-out off-line adaptive processing soft- 

ware described in section two of this report. 

3. To measure sidelobe levels with OTH sources achievable with the 

16-element array using conventional beamforming. 

Table 9-1 lists the data collected during the Phase II Adaptive Pro- 
cessing Program. The data for the equalization filter consisted of the 
output of the 32 receivers for CW Test Tones from 5 to 150 He in 5 He fre- 
quency increments. The data for each CW Test Tone was tine weighted (with 
70 dB D=-C weighting) and processed with a 512 point reat FFT. The phase 
and amplitude of the test tone for each receiver was determined and refer- 
enced to Receiver 1. The results were forwarded to TSC for use in the 
construction of the digital equalization filter. 

The WWV data was used to verify operation of the off-line software. 
This has been discussed in detail in Section 8.0 of this report. The data 
was also used to determine sidelobe levels achievable with the 16-element 
array for the OTH source. Figure 8-5 of this report illustrated a “ypical 
angular power density spectra of WWV which shows a 40 dB sidelobe response. 
Finally, two cortrolled CW sources (SRI and UI) were explored to determine 
performance of Adaptive and Conventional Processing in the presence of two 
sources. Unfortunately, transmitter difficulties at the University of 
Illinois prevented the observation of the two controlled CW sources. 
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24 June 1975 
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“Table 9-1. 


Data Collected During Phase II 
Adatpive Processing Program 


Tine 
1528:20 - 15442 
1611:30 - 16342 


2336:30 = 23552 
0011 - 00272 


0030:52 = 006:402 


0105:30 ~ 0121:152 


0135:30 = 0149:30z 


Comments 


Filter Equalization 


Data 
WWV et 10 Miz 
WWV at 10 Miz 


ser) ¢ yr (2), 
CW at 7.8 Mis 


SRI & UI 
CW at 9:835 MHz 


SRI & UI: 


CW at 7:800 MHz 


SRI & UI: 
CW at 9:835 Miz 


SRI: Stanford Research Institute - CW Transmitter at 


Los Lunas, New Mexico 


University of Illincis - CW Transmitter in 


Champagne, Illinois 
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PROGRAM MCALT 


anag 
anne 
aaee 
THIS PROGRAM TS CALLEN MCALT aan 
READS RAW CALIBRATION TONE SAMPLES FROM FIELD TAPE “AOE 
AND GENERATES CORRECTION FACTORS, SDURCE YAY FITHER anae 
BE INTERNAL OR EXTERNAL (YONOPOLE) anne 
READS TAPE © 512 DATA WORDS + 11 PARAMETER WORDS 8 823 WORNS, anan 
aang 
9 SEPTEMBER 1975 1689 WITH CORRECTED MONDPNLE CORRECTIONS naay| 
aaa) 
REAL TSAMPL,TQCNRA,CO8,CARS,CORA(16),FLPH(14) naa 
INTEGER CTIME,STIME,IDR(4H) anays 
COMPLEX ZCORR(16),Z2SAMPL,7CORR1,7TE4P(16),27CE0RR(16),Z2TEMPY , ZT MPO AAALS 
aan 
DIMENSTON TACORA(16),DELPH(16),PHTOUT(16),YPNINT (16) ,OUTAUF (A4), vant 
wNRUF (523) ,990LPH(16),XAM(16),XPH(16),IR(B),IV(6) anars 
DIMENSTON OIST(8),SPHCOR(16) annie 
ana 
COMMON IAFL C269), 2T8UF2(969),INRUF (823), TSAMPL (32), QSAMPL (32), anna 
® AM(32),PH(32),CTIYME (6), STIME (6) aaae 
naa2 
EQUIVALENCE CINAUF (1) WALIF(L)) aane 
EQUIVALENCE (OUTRUF (1), TACORA(1)),COUTRUFCI7) MEL PHCI)), anna 
I & (OUTRUFC33),2CARR(1)), CPHIQUT(1),YPOTNT(1)) Annas 
c ANN26 
| DATA(DOLPH(T) TRI, 169/79, ALPA6 AL ASI37 VALI 39AG A, OAA31 AL, AALS, Aan: 
: & A,69921,%, BB9,1.A, 1.0, A, AAD, A, 69991 4%, 48} 31,0, 29434 ,0,1 3904, anace 
} & 0,05237,9, 91 266/ nano 
i | DATA (TRCT),T21,8)/ZAGA%, ZA0AA,7ANC3,2CACI,ZCFCE,7C8CC,ZAACE, HAASE 
| ® 2CRAE/ AAAS? 
r : DATA CIVCTI, TBI ,6)/ZARAA, ZAAAA,ZAAAA,ZTAANDK,ZCFCO,79403/ AAAS 
DATA (CIDS(T),T21,6)/2A2OA, 2AAAD, ZAAC4S, PCPAA,ICACF,2ZDICE/ AnAsy 
DATA (NISTCI) TEL ¢A8)/9, 4%, 4,933,751 9,18, 497, Annsa 
1 12,77%,14,534,15,713,16,3A3/ AAAZS: 
| DATA INDUM, ICOLON, RAND, TFIRST,NSAMP, VCHAN/SZAQAA, 2RAAA, 57, 29878, aaa3e' 
#0,512,32/ AAAS? 
k j ¢ ‘ AAAs 
! TAN (DUMMY) 3S TNCDUMMY) JCMS (DUMMY) aan3g: 
he ee we oy aoe a : { 
i 2 ot _ anode! 
1 CONTINUE . anna 
be 00 3 TH1,-16 nanae | 
‘ | CORA(I) 24,4 AAMAS 
: | ELPH(T) 20,2 annaa | 
| 3 2Z2CORR(TIECMPLY(O,A,9,9) mands | 
CALL AURST AAN4E i 
c nana? : 
C LTIMES = NUMBER OF TIMES WANT TO AVFRAGF THE CORRECTION FACTORS nanas 
C aanag 
WRITEC13,111) anasa 
111 FORMAT(C' TIME HR,MIN, SEC? LTIMFS(3A2,15)') Anas) 


REAN(C13,119) THR, TMIN, TSEC,LTIMES AAAK2 . 
112 FORMAT ( JA9,TS) 


2 
2 
2 
a 
fe) 
pe na iA at ata me Te nan cal ahira cp on se wt ta 2 he a .o 


I 

|. aaan3 
WRITE (13,195) awaka 
: 195 FORMAT('SOIIQCE? AESTNTERNAL {24ONIPOLE ¢(T1)") 

REAR CII, 1AKVISAURE AaASK 
196 FORMAT(T1) aans? 
TFCTSOURC,EQ,A)GN TO 1141 anase 
C maasa 
i C  MONNPOLF TEST TONE SOURCE annsa 
C COMPUTE PHASE NISTANCES 


rete ey ASE ey Sek 


C 57 
WRITE (13,1497) 
107 FORMATC'INEHT OPERATING FREQUENCY (°6,3)') Annba 
READ(13, 108) FREQ AAnBS 
198 FORMAT(F6,3) AANBA 
XLAMDAS299, 7928 /FREQ AaAne? 
00 SA Tat,8 AAAS 
SPHCOR(T) BB, 2031 BRDITSTCTISXLAMNA annea 
5A SPHCOR(17=T) @SPHCOR(T) aaa7a 
1191 IFILER+1 Aany 
CALL ROTAPECIFILE) aga7e 
CALL TMASCI(CTIME) AAATY 
IF(CTIME (4) NE, THR,OR,CTIME(S) NE IMIN, OR, CTIME(A) NE, aan7e 
t IS8E&C) GN TO 11) Aan7s 
DO 6800 LTa1,LTIMES ARATE 
c Aanr? 
C OUTPUT LT COUNT ON THE RTA SET QIA TO 74 AAA78 ; 
c ana7a 
CALL RTADOT(LT) aanna || 
¢€ aaant 1 
C READ A RECORD anano |! 
C AraA3s ; 
IFCLT.EQ,1) GO TO 1108 anana ‘ 
TFILES+t anaas } 
CALL ROTAPECIFILE) AAMAG : 
CALL TMASCTC(CTIME) annar | 
1105 00 16 Tat,NSAMP aapAR i 
16 NAUF CT) SFLOATCINBUFCI)) aaaAng { 
c annga : 
C PERFORM 16 PT, DFT ON EACH RECEIVER anagr | | 
C AAage id 
DN #7a% ICNRRE1,2 anags 4 
D0 6699 TEL21,16 aanga 
ICONST22eIEL@1 aaaos | . 
IFCTCORR,E9,1)9GO TO 4 areaQgse i; 
ANGLR#(9A, AoDELPH(TEL)) /R2 AN aang? | 
COSANGSCOS(ANGLR) aaaga | 
TANANGSTANCANGLR) annga | 
4 CONTINUE aayan |} 
00 69 Ts1,16 aaiay | 
IRXWDETCONST#320(Te1) aaia2 k 
T2220] AMOS 
TOMsT 20] AAA ; 
ISAMPL (T24%) SWAUFCTRXWD) ALAS ‘ 
ISAMPL(12)24,0 aaiae 
QSAMPL (12M) SWwRUF CIRXWM41 ) AAIAy jj. 
QSAMPL(12)=9,¢ aaian |} 
IF(ICORR,EQ,1)GN TO 69 aAlaQ” 
QSAMPL (72M) SQSAMPL (I2M) a TOCORA(TEL)/COSANG@TSAMPL (TOM) RTANANG AMALIA 
69 CONTINUE @Aaiii | 
Cc AA! |: 
C THE TSAMPL ARRAY NOW CONTAINS 16 SAMOLES (TMAGINARY PART SET & AA) aatiits 
C FOR & DFT ON THE [eCHANNEL OA114 
C SAME FOR THE ASAVPL ARRAY A118 
C aniié 
C  NTNDOW PRTNR TO FFT anii7 
c aaiiA 
00 694 T21,16 AAL119 
TasaeT AA12a 
7SAMPLZCYPLY(TSAMPL(12=1),TSAMPL(12)) *#CMPLX CAML PH(T),4,&) AAA 
TSAMPL (T1201) SREALCZSAMPL ) aat2e 


TSAMPL O12) SAT MAG (ZSAMPL) AAP 


58 
ZTSAMPLECMPL ¥(OSAMPL (T9201), QS AMPL(T2)22CMPLY(DALPH(T),A,A) 
ASAMPL (12=1) REAL (7SAMPL ) 
691 QSAMPL (12) M4IMAG(Z7SAMPL) 


NOW PERFORM & DFT ON THE TeCHANNEL, THEN THE ReCHANNEL 


CALL FORTC 4,01, TSAMPL, TFERR) 
CALL FORT(4,01,Q9SAMPL,TFERR) 


THE TSAMPL ARRAY NOW CONTATNS 16 COMPLEX (32 TOTAL)SPECTRAL VALUES 
FOR ONE TeCHANNEL RECEIVER 

SAME FOR THE QSAMPL ARRAY 

NOW GET SPECTRA @ AMPLITUNE ANN PHASE VS, FREQUENCY 


ON 66 JCHANL81,2 

nO 68 tT2#1,16 

Toeedele{ 

TF (JCHANL,FQ,2)G60 TN KA 

CALL AMPHAS(TSAMPL(19),TSAMPL (T241),XAM(T),XPH(T)) 

GO TO 6A ; 
BRL CALL AMPHAS(NSAMPL(T2),QSAMPL (TO41),KA4(T),XPHCT)) 
68 CONTINUE 


FIND MAXTMUM AMPLITUDE e THIS TS THE CAL TONE 
SKTP xAM%(1) 2 0,C, ON ONLY THE FIRST RALFE NIIMRER NEF OTS 


NUE TO THIS SEING A REAL FFT 


AaIoaan 


| 
NP1S29 
KOUNT #9 
\ CALL FNOMAY(XAM,NPTS,KOUNT) 
TFC JCHANL EQ .2960 TO AAS 
; AMCTCONST) SX AM(KOUNT) S3976,7 
: PHCTCONST ) @KPH(KOUNT) 
GO TN 66 
665 AMCTCONST 41) @XKAMCKOLINT) 7s 3276,7 
| PHCICONST 41) 2xXPHCKQOUNT) 
66 CONTINUE 
6699 CONTINUE 
| 
I 
I 


AM ARRAY CONTAINS AMPLITUDE VALIIES(VILTS) FOR ALL RECFIVERS, 1032 IN 
ORDER TOI), Wd, TOA, ACPD wow TE18I, ACTA) 

PH ARRAY CONTAINS PHASE VALUFS(DFGREES) FOR ALL RECFIVERS IN THE 
SAME ORNER 

NOW PLOT AMPLTTIIDES 


AANDAIAAHMH 


Baa CALL SSwTCH(?, TWP) 
IF(TUP.EQ,1)G0 TO Sea 
CALL RURST 
ARTTECE SL AAVCCTIMECTI, PSL ,S),ICMLIN,CTIME(A),LY 

1AA FORMAT(22K, (CORRECTION TIME ',589,3%,789,481,482,11%,13) 
CALL TKwATT 
CALL TKPLOT(AAA,&) 
XSTARTS4 4 
YSTARTS3,3 
CALL AKTSCKSTART,YSTART, TR»m16 phy AA td AA RAM?) 
CALL AKTS(KSTART,YSTART, TV, 412,2,%,99A, AAAI, 1 AAI) 
00 79% Ts}, 3? 

XEFLOAT CT o1 eA, DeXSTART 

VEAM(TIS1L  AFYSTART 

IFCI,GT.1969 Ta 4499 

7a 


arr ae 


699 
7A 


CALL PLOT(X,Y.?) 39 


CONTINUE 


Cc 
Cc PRINT OUT PHASE VALUFS © A T'S ARNVE A'S 


19 


72 


1a 
67a4 


F 


anonnn 


51a? 


ann 


00 72 JPATR#1,14 

Jaze JPATR 

TFECICORR,EQ.2)60 TO 719 

TQCORACIPATRAIBAM( Joi) /AM(J) 

DELPH( JPATR) BARS (PH( Jo} vePH(J)) 

TECDELPHCJPATR) GE. 1AM, DELPH(SPATII RIAA, AONE. PH(JPATR) 
PHTOUTCUPATR)BDELPH(JPATR) 

CORACIRPATR) BCORACJPATRISTACORA(JPATR) 
ELPH(JPATR)BELPH( JPAT2) +DELPH( JPATR) 

Go TO 72 

PHIOUTCJPATRI BARS (PH (Jol oPH(J)) 

LECPHIOUTC PAIR) GE,IAM, PHINUT(JIPATRI BSAA, MePHIMITCIPATR) 
CONTINUE 

CALL PLOT(4,A,2,2-01) 

WRITE CL3,141) CPHCT)» Tel r thor o CPHCT) ,TBre there CPHTOUTC(T )sTBteA), 
e CPHCT) p TEL e3S2e Po CPHCT) p> TELA Sep edo (PHIMIT(CT) »TRO,16) 
FORMAT(D3K,21HRECEIVER PHASE ANGLES,2(//2%,2H T,RFRL1,/2K%,0H QO, 
& BEALY,/1X, SHOTF,AFA,I)) 

CONTINUE 


INISHED Te CORRECTIONS NOw FIND ELEMENTSELEMENT CORRECTIONS 


NO A COMPLEX OFT ON EACH FLEMENT 


ho sana TCORRa1,2 

7CORRI BZCNRR(1) 

On Sana TEL#i,14 

ANGLA R694, eNELPH(TELY)/24N 
COSANGBCOS(CANGLR) 
TANANGBTAN(CANGLR) 

IFCTCORR NE,2IGN TO 8149 
ZCORR(TELISZECORAL/SZCORACTEL) 
7ZCORR(TEL) SZ7ZCORR(ITELIF+Z7CNRAR(TEL) 
ICONSTSORTEL@=1 

no 8199 121,16 
TRKWOBTCONST+e3P a (Tol) 

T2szeel 

Tavel2e=t 

TSAMPL (CIT24) BWAUFCIRYWD) 
TSAMPL(T2)24R1F CIRYWD4t RTOCORA(TELI/COSANGeTSAMPL (TOM) #TANANG 


WINDOW PRIOR VO FFT 


7SAMPLSCMPLYX(ISAMPL (124), TSAMPL(T2)) #CMPLYCNOLPH(TY, 4.4) 
IF CICORR,EQ,2)7SA4MPL B7SAMPLH7ZCORR(TEL) 
TSAMPL (TOM) REAL CZSAMPL) 


510% TSAMPL(T2)2ATMAG(ZSAMPL) 


CALL FORT(4,21,TSAMPL, TFERR) 


C GET AMP AND PHASE OF CAL TONE 


§ial 


ho Simi Tai,t6 

Tazeateo) 

CALL AMPHAS(TSAMPL(T2),TSAMPL(T241),XAM(T),XPHOEI)) 
NPTS314 

KOUNT=2 

CALL FNDMAX(CKAY,NPTS,KOUNT) 


EEE EEA SiN tS 


AALAGB 
AAA? 
AAI aB 
AA1AQ 
AALOA 
AAL9i 
AA192 
40194 
ated 
aaros 
AA196 
Agia? 
An19A 
aayoa 
aAAran 
AADAYS 
AADAD 
AAPA 
anena 
An205 
AAIAG 
AAPAT 
AADAR 
AnaAa 
aari0 
Marit 
Ane? 
anea1s 
anna 
anais 
AA216 
ARO? 
AADIA 
anr19 
anoaa 
AAP?! 
AA2Q920 
Aares 
Anaad 
aares 
Anrr6 
AAZ2e?7 
AneAR 
AA2ag 
AADNO 
Aaresi 
AAase 
AAr3y 
LER, 
AAP3S 
A236 
AAD37 
AnD3A 
AADIO 
AADAA 
aaoat 
anoa? 
AA243 
aanaa 
AAAS 
vno46 
ano47 


| 


ine oe ee) 


KOUNT 2S 2eKNINeT 60 
TTEMP( TEL BCYUPL ECT RAMPL (KNUNT A=] ), TSAMPL CKMUINT AD) 
TF(ICORR,GT.1)9G0 TO 4990 
7CORR(TEL  R7TEMPCTEL) 
4999 AMC TEL DBKAYEKMUNTIS3976,7 
SAAA PM(TEL )aXPH(KNIINT) 


¢c 
Hex PRINT OUT 16 FLEWVENT AMPLITLINFS AND SHASFS 
Cc 


SAY CALL SSwICH(2, TP) 
TECTUPLEQ,1)60 TO SA} 
CALL PLTFOF 
TFCICORR GTI. MA, TSOURC NEY )GN TN A799 


C COMPUTE AND PLAT MONOPOLE CORRECTIONS 
Lf 


DN #798 T21,16 
PH(T)SPH(T)+SPHCOR(T)#R AN 
TFCPHC(T). GT, 364) PH(T)SPH(T)=3AA, 
679R CONTINUE 
CALL SPHCOMC7ZCNRR, SPHCNA) 
§ar2 CALL SSwtCH(?, TP) 
TECTUPLEQ,1)9GN TA §Raa 
CALL PLTFOF 
CALL PLGT(1,9,9, 6,01) 
NARITEC13,115) 
118 FORMAT C/6K,'NTTH MONOPALE CORRECTIANS') 
6799 CONTINUE 
BAAA CONTINUE 


NOW AVERAGE CNRRECTION FACTORS AVER LITMFS ANN 
SAVE LATEST CORRECTION FACTARS ON NTSC 


FLTILTSL TIMES 

NO #6R1A 124,16 

TACORACTIBCNRACT)/FITLT 

DELPH(T)SFLOH(TIZFLILY 

7TEMPIBREALCZZCORR(T)II/FLILT 

ZTEMPOBATYAG(ZZCORACTI)/FELILT 
ARIA FCNRR(TYSCMELKXCZTEMPT, ZTEMPO) 

ISFCT31 

CALL NSKNUTCNUTALE, TSEFCT, 44) 


TASK COMPLETE Nw CHECK $82 TF UP, NATT TF NOAWN CNMPITE 
A NEW SET OF CALTARATION CORRECTION FACTORS 


io ee a ee | 


SA CALL SSWTC4(23, TIP) 
TFCTUP,EQ,19G6N TO Sao 
CALL AURST 
NRTITECYTS,69112TACORA,NFLOH,7CNRR 
GRILL FORMATOCSSSOC AIX, RFQ, 4) SICAL RFU, SD, S/AC/IX,4(079F7,46,4K))) 
5A3 CALL SSVTCHCA, TIP) 
TFE(TUPLEQ.1IGN TN KAS 


GQ TO 1 
C 
SMCALT EQY FY MATIN NAVE THE PQNGRAW MCALT 
s NTRY MVCALT 
8 LTSR = MCALT 


END 


SURAROUTINE SPHCOM(7,9PHCNR) AAIAR 
8 LI8R §exHCNM Aayag 
COMPLEX 7(14) AATIA etd 
REAL CARS,Cn8 AAI) aa 
NOIMENSTON SPHENR(16) aay seed 
COMMON TOUM(1AG7),NUM(C9R), PHO 32), T 941 C129) aasms ¢ 
MO 1 Teq,ta Aaya 
ALSCARS(2(T)) AAI1§ 
QURPN(T) 757 2OST7R Aari6é a 
9428910008093) AA17 
AS$#Q1eSIN( 73) PAVIA 
1 2¢2)aC¥4PLK(94,95) AAIZ1O 
RETURN AANA 


ENN AAI? | 


Soe eceag® is 


62 
SUBROUTINE 2NTAPECIFILE) 
NTRY RNTAPE 
LIRR ROTAPE 


TAPE READ ROUTINE FOR CORRECTION FACTORS GENERATION ANLY USTNG 
PROGRAM CALT 


MAAAD”A 


COMMON IRUF1 (262), TRIIF 9(242), INRUF (523) 
DATA ICOLON/7AAAQS 
5 NworRd§s§23 
TUNTTS9 
IEORsSA 
14% CALL INP7Z(INBUF,NWORDS, TUNIT,IFILE, VWR) 
TFCIFILE)1,2,3 
C PARITY ERROR AN TAPE 
1 WRITEC3,1A44)NWR 
1AM FORMAT(/5X,'TAPE PARITY!',TS, WORDS QEAD') 
GN TN 14 
C END OF FILE CONOTTION 
3 WRITE(3,1919) 
141 FORMAT(/5XxX,'TAPE ENF?) 
TEQFSIFNFE +4 
IFCTEOF GE.>)9STOP 
60 TO 1A 
C NORMAL READ 
2 TFCNWRLEQNLI4IGO TO «@ 
TE CNWR NE. SI3)WRITE(3,1A2)NWPR 
192 FORMAT (//15X%,23HRECORN LENGTH INCOQRFCT,T5S,11H WORSS READ) 
CALL TIMOVECTINSHF (513)) 
RFTURN 
4 WRITEC13,1 44) CINBUF (CT), 121-6)-ICOLIN,INRUF(7) 
1Ad FORMAT (//2X%,82,3X%,387,3X%,242,41,42) 
TF TLEse! 
GNA TO § 
END 


BAS EOI SIE Rms dt ON TP RNR SRP NNR AE ON: Ape RETR RED, ne 


AAZ23 
AN324 
AA39§ 
AA396 
AA327 
AAZAAR 
Aa329 
AAIS3A 
AaA331 

AAI3D 
AA333 
AAA34 
AA335 
AAB36 
A9337 
AA338 
AA339 
AAZ4A 
AA341 

Aa%4? 
AAZAZ 
AAI44 
AAAS 
AAZ46 
AA3ZA7 
AAZAR 
AAZAaQ 
AAZ5A 
aa35i 

AA52 

AA35§3 

AA3S4 

AAs5§ 

AA356 

Aa357 


Sei sae as dl Ba it 


x 
i 
| 
: 


a hence ba ee i ha a ie ee Ml ee a 


a 


SUBROUTINE RTADOT(K) 63 
.§ NTRY RIBNOT 
S LISR RTADOT 
; Tsk 
tii CONTINUE 
s D R,MACH,@ 
8 Low J FETCH NUMBE® OF TIMES THRU LOOP 
§ O0T 751 
s SMB R EXEC 
8 JSX EXEC 
RETURN 
END 


Ae cont Sen be uaigitieiehie 4 


SE ee ee ee de ee ee eee ee ee ee ae eee 


ta a ele 


(aia at aN 


aoaIaonwne 


SUBROUTINE PLTEQE 
NTRY PLTE2E 
LIBR PLTE2E 


SUBROUTINE PLTE2E PLOTS AMPLITUDE AND PRINTS OUT PHASES AND 


») 


129 


Saat 


5aao 


59a3 


1 


IFFERENCES FOR 16 ELEMENTS 


REAL PHIOUT(16) ,DIFRAN(16),DIFVLT(16),TOTERR(16) 

INTEGER CTIME,STIMF,IV(6),I1E(7) 

COMMON TOUMMY(1111),4M(032),PH(32),CTIME(6),STTME (6) 

DATA RAD, ICOLON/57, 29578, 28AA0/ 

DATA CIVCT),IT21,6)/ZAAAR, ZAAAD, ZANAN, ZAADK,I2CFCC,20403/ 

DATA CYECI),181,7)/ZA9AG, Z4AC5,7CCOH,ZCNCS,2CEN4, ZAACE, ZCFAE/ 

CALL BURST 

WRITECI3S¢1AAV(CCTIMECI), TE1,8)/TCOLIN,CTIME (6) 

FORMAT (22X,'CORRECTION TIME ',342,3%,2A9,A1,A2) 

CALL TKWAIT ° 

CALL TKPLOT(A,4,@) 

X¥START22, 

YSTART23,3 

CALL AXISCKXSTART,YSTART, TF 5914, 3.494001 .%,5.A) 

CALL AXISCKSTART/YSTART, TV 94122 eAn Wg Ay AAAS o1,A) 

MO S§9M2 121,16 

KXSFLOAT(T]o1)#@,2¢XSTART 

YZAM(T)/1.94YSTART 

IFCT.GT.1)6N TO SAAY 

CALL PLOT(X,Y,3) 

GON TO S5aae2 

CALL PLOT(X,Y,2) 

CONTINUE 

DO §a03 I=1,16 

PHIOUT(I)2PH(T)~PH(}) 

IFCPHINUTCT) LTH 1 BA, AVPHIOUTCT) SPHIOUTCT)4180,a 

IF CPHIOUTCTI) .GT 118A, AYPHTIOUT(T) SPHTOUT CI) @18A,0 

DIFRAD(T)SPHTOUTC(I)/RAN 

DIFVLT CT) 21,4°CAM(T)/AM(1)) 

TOTE RCT SSART(DIFRADCT) aeP4NIFVLT CT) &e2) 

CALL PLOT(4,@,2,6,<1) 

ARITECT3,194M (C1) ,PHC1),CPHC(T)»- 121,98), CPHIOUTCID,T21,8), 

a (NIFRAN(CT),T21,8),COIFVLTC(Y),151,8),(CTOTERR(T),121,8), 
e(PHCT),T39,16), CPHIOUT(TI,IS9,16),C2IFRAD(T), 129,16), (D0IFVLT(T), 
#139,16),(TOTERR(T),129,16) 

FORMAT(6X,'FLEYVENT PHASE ANN AMPLITINFES',SX,'FLEMENT 1 AMP',F7,2, 
& /58XK, 3HPHS,F7.2,20//1X%,6HPHASE ,R8FR8.92,/3X,4HNIF ,8FB,4,/, 7HERRPHS 
& ,BFB,4,/7HERRVLT ,8FAl4,/7HTOTERR ,RFA,L4)) 

RETURN 

END 


I i teal Cates in he ei ai se seals iti ani Ei 5 RecA Ts oe dil nai A 


a a See ep ey Rea ee een 5a a i ae Ed i he a eee ee aia f 
rey wry Sc ee Tey ey MM A See tn Ge tg get gape e rs Gk a . : : 


SAREE TEMAS eA Dre EERE TRI ERICH eT ger motets ena Ar has CR Bea ne 


Sones anon yet? 


65 

SUBROUTINE AMPHAS(X,Y,4,P)} anary 

8 NTRY AMPHAS AM422 © 
8 LIBR AMPHAS ANAD3 
RAD#57, 29578 an4aoa | 
ABSART(KaXeveyY) anaes . 
PsA ,a AN426 : 
TFCY,EQ, 9, a)RETURN anao? | 
IF(X,LT.A.4)60 TO 67 ANADAR 
PEATAN(Y/X)#RAD M499 | 
IFCY.LT,A.4) P2360, MeP amasa ; 
RETURN Anas | 

67 PEIBA,AFATAN(Y/X) eRAD ana3o ; 
RETURN AN433 | 
END Anaya } 

| 

4 

: 

| 

{ 

| 

| 


NTRY FNOMAY 
TAR FNDMAY 
DIMENSTON xAM(16) 

KEKOUNT+1 
PMAYSXAM(KOINT) 
DO 1 IT2k,NerTs 


TFCKAM(TYLT,PMAXIGO TN 1 


PMAXEXAM(T) 
KOUNT2T 
CONTINUE 
RETURN 


SUBROUTINE FNDMAXK(KAM,NPTS,KQUNT) 


PET EE POET REE EES prio 
. . PEO ROE LIE IE MIE A LS EE ETI OUI apna, Po 


TR NTE EE TR ETE 
TY SPECTRA 


, 67 
APPENDIX B 


CONVENTIONAL ANGULAR POWER DENSI 


lati oa 


weyers 


Daa Fer 


MEARE TTT ATE FANT PNT RR IE EET ET ST 


bstadl ie baits th ee en igo oales Sond Besssont es 
a cchche BM nik Rae 3! Ba ming ta inh cP ab MOE th CKD Rel BB ge Bie wo SRC I. 
Tete ant ro. 


AAAAIONMANANAANNOA 


AOaON 


aan 


1aa 


101 


20057 


PROGRAM CONVT 


THIS PROGRAM TS CALLED 'CONVT! 

RETRIEVES CORRECTION FACTORS FROM DIK (PREVIOUSLY GENERATED BY 
PROGRAM 'MCALT'), READS MATA AND AP’ TES SAIN CORRECTION 
FACTORS, COMPUTES AND PLOTS CONVENTIONAL MAPS AN THE TEKTROANIX 
CRT USING DATA COLLECTED ON THE 

16 ELEMENT ARRAY AT RANC, NEXTER, NEN YORK, 

READS TAPE INPUT ONLY 


4 SEPTEMBER 1975 wITH KOUNT FIX AND SPC#1R,2aR 


REAL TSAMP. (32), 1QCORA(16),DELPH( 16), BUF (64), COSANG(16), 
* TANANG(16),XAM(16),XPH(16) 

REAL COS,AM(16),PH(16),YPOINT(17) 

REAL XPOINT(17) 

INTEGER CTIME(6),WRUF(523),1A7(6),I9R(6) 

INTEGER KNTST(16),KNTCNT (16) 

COMPLEX Z2CORR(16),2TEMP(16) ,DOLPH(16),ZSAMPL 


COMMON IBUF1(262),ITRUF2(262),INAUF (523) 
EQUIVALENCE CINBUF(1),WRUF(1)) 


EQUIVALENCE (BUF(1),TACORAC1,),(RUFC17),DELPH(1)), 
* (BUF (33),Z2CORR(1)) 


DATA (DOLPH(T) , TB, 16)/(A,A1 266,94.) 4 (0, 95237, A.A), (A139N4, A.A), 
* (8, 2843144,8), (0, 4B8131,4,904 (A, 69991 ,0, A), (A, BRO,A AD, (10M), 
* CL AVALAD, (A, BBIALA» CA, B99PL ALA L (A, ARI 31,A,%), (9, 28431,0,0), 
® (A,13994,4,0),(O,AS237,9, AV, (A, AI PBB, AL ADS 

DATACTAZ(I),1%1,6)/ZAAAN,Z749AA,701 94, ZCOCD, 2N8N4, 2ERAAS 

DATACIOR(I),131,6)/ZAAAM, 7AAAA, ZAALG, 7ZCOAD, 2CACF, 2OICES 

DATA PT,RADNSAMP,NCHAN, ICOLON/3. 14159,57,290578,819,32, 78AAQ/ 

DATA IDUM/74@AR/ 


TAN(COUMMY) 2S TN (DUMMY) /COS (DUMMY) 


ARSINCDUMMY )SATANCDUMMY/SQRT(1 Med JMMY ee?) ) 


RETRIEVE CORRECTION FACTORS FROM NIS« 
COMPUTE ELEMENTAL PHASE ANGLE CORRECTIONS 


ISECTs1 

CALL OSKIN(AUF, ISECT, 64) 

DO 91 TELS1,16 

ANGLRE(94, AeDELPHCTEL))/RAN 
CNOSANG(TEL)SCOSCANGLR) 


91 TANANG(TEL)2TAN(ANGLR) 
TNPUT NESTREN TIME AND SEARCH TAPE FR IT 


1 CALL BURST 


WRITE (13,127) 
FORMATC('INPIIT DESTRED TIMEeeHR,MIN, SECS FREQ C3A0,F7,.3)') 
READ(13,141) THR, IMIN, TSEC, FREQ 

FORMAT(3A2,F7,3) 
UMAXZ3AA/S(CFREQRI, #1 RAR, ORR) 

ARTI TEC13,90957) 

FORMAT(' SPACINGS18,288 M!) 


po Bae oom ir a i a Bae a aia et ee ee hs 
AN YS MEN gr MA HTH CARAT Net fete etait Hamme Arnie: ween os 
69 ca 
TFCKUL TOM.) KURA, Amm6i 
IFCKULGT.1.) UST. annem 
XANGL@ARSINEXUD#RAD aanes 
YULZ3, SeXANGL/3%, aansa |: 
KURBI, SHKXANGL 34, aaaAs | 
XPOINT(9)23,5 aaneA 
nO 1910 IPa1,8 AAAR? ae 
UTHETRFLOAT (TP) &UMAX/B, rn 
THINS3, aanso 
TECUTHET, LT 16) THINERANKARSIN(UTHETI/3S%, Aaara ! 
YPOINT CIP 49) 83,54 THIN AaAa7) 
TPPzGeTP AAA7?P 
YPOINT (TPP S3,SeTHIN Aanary3 
1010 CONTINUE aanra 
1% IFILESsl AAA7S : 
11 CALL ROTAPE(IFILE) AAA7TG ) 
CALL TMASCECCTIME) Ana77 
TF CCTIME (4) NES IHR,ORCTIME(S) NEWIMING ORS AAA7B 
| CTIME(6) NE.TSEC) 69 TO 1A aaa79 
GO 10 15 : AAARA 
? TFILES+! AMAR : 
CALL ROTAPECIFILE) anaRre ' 
CALL TYASCTIC(CTIME) AAAags ! 
15 090 16 TSteNSAMP aanea 
16 WRUF CT) SFL OATCTNAUFCT)) AAARK 
C AAMAK 
Cc APPLY ALL CORRECTION FACTORS TO NEN SAMPLES, ANN WEIGHTS ANN AAAR7 
Cc nn & COMPLEX FFT AMARA 
C WINDOW PRIOR TO FFT AnAaRGg 
C AmagQa 
no §995 121,16 aang 
5995 KNTCNT(T)24 aaage 
60 6aaa TELS1,15 aaags 
ANGLRE(OA0, AeNELOH( TEL) 2 /RAD AMADA 
COSANG2COSCANGLR) Anadgas 
TANANGSTANCANGLR) ARAQK 
ICONSTSAeIEL=1 aAaag7 
NO 6aat T=1,16 aanaga 
TRXWNSTICONST#e32e(TH1) Aaagag 
Jasax«y AALAA 
TaMeT2e} AALAL 
TSAMPL (12M) SNBUF CIR X WP) MAYAD 
LOE MPL CTD) 2NBUF CTRYWD41 D#TACORACTELI/COSANG-TSAMPL (194) STANANG AAAS 
PRAMPLAC UPL LCTSAMPL (TOM), TSAMPL (TA VVEZCORPCTFLIAMALPHCT) aayaa 
ISAMPL(T2M) SRE AL (ZSAMPL) aAnyas 
6AAl TSAMPL(T2)S4TMAG(ZSAMPL) Aa{aés 
CALL FNRT(4,"1,TSAYMPL,TFFRR) AAA? 
on 4a 121,16 MATAR 
Tasanteo} AA1Aag 
4a CALL AMPHASCISAMPL (12), TSAMPL (T2610, ¥AMCT)oxPHCT)) AnALI9 
NPTSS1A AAI 
KNUNI 32 ani12 
CALL FNDMAXCXAM,NPTS,KOUNT) AAL13 
KMUNTISARKONINT maiy4 
KNTONT CKOUNT)SKNTONTCKMINT) +4 amiis 
KNTSTCTEL) SKOUNT AAL1A 
GB AAA TEMP (TEL) 2CMPL YC TSAMPL (KOUNT2 01) ¢ TSAMPL (KOUNT?)) AAt17 
KYAX SP AAR 
nn 4aaz T23,16 aay1a 
LE CHENTONTO(TI LTO RNTCNT (KMAX) ) GN T7 AAAs AAL2IA 
KMAX2T ani 


PNTINUE peeat 


eee ee ee eee 
. _ar ‘git vl ae 2D Cee a, ee eee hat es me 
* CS ee ee ee ee ee ee ee 


bs csadkiatibieiaikgt tia bie Soares atk) al Feats os math aia selenite anal Te eh een gener oi EMRE, 


q 
KOUNTSKMAX 70 aaje3) 
KOUNTPSKOUNT #2 Cy ar 
DO BAAS TEL21,16 aaies = 3 
LTE CKNTSTCTIEL) EQ KOUNT) 60 TN 4AA5 AA1P6 
ANGLA# (99, AONELPHCTEL) 1/2 aN aaie7 
COSANGSCOSCANGLR) AAL2A j 
TANANGSTANCANGLR) aai2o i 
TCONSTS2eTEL =} AALIA y 
D0 #2om1 Tx1,16 CTS 
TRXWNRTCONST+eSAa (Tol) aai3se } 
Taaeel AAi33 
1aMsl2e<} massa 
ISAMPL (I2M) @wAUF CIRXWD) aarss 
TSAMPL (12) a4BUF (IRXMD#t VATACORACTELY /ENSANGHTSAMPL (T2M)*TANANG AAL36 
PSAMPL AC MPLY(TSAMPL (TOM), TSAMPL (T2)) #7CORRCTFL YANALPACT) AA137 
TSAMPL(12™)SREAL(Z7SAMPL ) AAIsA 
6201 ITSAMPL(T2)2A4IMAG(Z7SAMPL) AA13a 
CALL FORT(4,=1,TSAMEL,TFERR) aayan 
TEMP (TEL) SCMPLXCTSAMPL (KUNTZ) 5 TSAMPL (KOUNT2)) Any4al 
6AA5S CONTINUE anya? 
Cc AnL4as 
C APPLY 70N8 Net WINDOW AND FFT ACROSS THE 1A ELEMENTS . aayad 
Cc aatas 
NO 34 Tet,18 AA a6 
7TEMP(T)S7TEMPCT) &DOLPHC(T) Aaya? 
Toz2e] amy aw 
ISAMPL (12=1) SREAL(7TEMP(T)) aat,49 
34 TSAMPL (T2)24IMAG(7TFMP(T)) AALSA 
CALL FORT( 4,01, TSAMPL,TFERR) aay) 
dO 30 181,18 aais2 
Tosaete} anis3 
32 CALL AMPHAS(TSAMPL(I2).TSAMPL(T2¢1)-XAMCT)>XPHCTN) aays4 
NPTSS14 AALS§5 
KOUNT#?1 aais6é 
c AA157 
C FIND PEAK AND PLAT CONVENTIONAL MAP aaysa 
C anise. 
CALL FNDMAX(XAM,NPTS,KNMUNT) AALAa i] 
PEAKSXAM(KMIINT) AMAL 
PKLGS20, ARAL NGI AC PEAK) AA1H2 13 
no 3ma 121,16 amex || 
LE CKAM(TI GL Tel AE SPAKAM(T ISI AE SO? Aaa | 


JAM KAM(TISPKLGOQA ARALOGIACKAM(T)) 
5a2 CALL SSwIC4(2,TUP) 
TFC TUPLEQ.196N TO 5A? 
CALL BURST 
CALL TKPLOT(2,4,4) 
ySTaRtsy,4 
CALL AXTS( Se VSTART TAZ, O11 Go Ae Maree IMnr SMe Ael) 
CALL AXTS(, Sp VSTART TOR, 41254 Mr IA, Me eRMe PII) 
no 35 Tet, 
35 YPOINT(I)=XAM(T+8) 
NO 36 129,17 
36 YPOINTC(T)SXaM(T 98) 
nO 33 T2t.t7 
y¥SXPNINT(T) 
YECYSTARTH4, AVOCYPOINT(TI/94,A) 
TECY LT. YSTARTIYV=SYSTART 
IFCI.GT,1)GN TO 34 
CALL PLOT(¥,Y.,4) 
60 TO 33 


PR Se ae Re, ee ee See ee ee ed 


| 
| 
: 


re a ee We i ee a ee ee eT ae ee ea, eee ee erage ag pot Meta ee he ye eae One eee a 
. ee = 


33 CONTINUE 71 

CALL PLOTCKIHIR,YSTART+,1,3) 
CALL PLOTCKHR,YSTART, 2) 
CALL PLOTCKN PYSTARTS+,1,3) 
CALL PLOTCKIL, YSTART, 2) 
CALL PLOT(C47,4%,4,5,91) 
WRITECL3,LAPICCTIMECT), Tate So TCOL IN,CTIME (A), KMAY 

12 FORMAT(QOX,' SAMPLE TIME', 3X, 342,3%,289,01,A7,9K, 'KMAYE',T9) 
CALL TKWATT 


832 UP = wATT 


anon 


§A% CALL SSwTCH(2,T1UIP) 
TFCTUP,EQ,.19GN TO Bam 


obs 8S1 DNOWNSCONTINUE PROCESSING USeLTNPUT NEW TIME 
Cc SS1 UPSCONTINUE PROCESSING 
C 
CALL SSwTCHet,TtsP) 
IFCTUP,EQ.14)60 TO 1 
60 TO 2 
SCONVT ENU F MAIN NAME THE ®9ROGRAY CONVT 
s NTRY CONVT 
3 LTAR CONVT 
END 


OEEOR OE GRRE Ga UG INST 0 7 SOON RRR OREN rm ees 


AAAS 
AALAG 
AAA? 
AALAA 
AA{AaQ 
AALQA 
Aai9oi 
AAatgoe 
aai9s 
AA194 
AA1O§ 
AAI96 
aayaz 
AAI9A 
aaig9a 
AAAAA 
AAPAI 
AAGAD 
AAPA 
Aaana 
AAGAS 
ARAB 
AANQAT 
anoaR 


Se Oe Re Cae | 


SUARNUTINE QANTAPECIFILE) AAZIA : 
NTRY ROTARPE AAeT! 


LIBR RNTAPE anei2 ‘ 
aaei3s : 
TAPE REAN ROUTINE FOR CORRECTION FACTORS GENERATION INLY USING ania | 
PROGRAM CALT AAr1s 4 
Aneta 
COMMON TRUF1 (262), TRUF2(2462),INAUF (823) anel7 
DATA TCOLON/Z7RAAA/ AADIA 
NNORDS8523 ania 
TUNTT #9 an2aa 
TEOFR9 anret . 
1% CALL TNPZCTNAUE,NWORDS,TUNIT, FETLE, NWR) AnD 2 
IFCTFILE)1,2,3 anpes |. 
PARITY ERROR AN TAPE anooa |: 
1 WRITEC3,1A9)NWR aa22s |: 
194 FARMAT(/5X,'TAPE PARTTY!',T5, "WORDS REAN') CL YT ae 
GO TO 1a ANQ27 
END OF FILE CONDITION nacre 
J wRITE(3,101) aaeeQq 
tA1 FORMAT(/5x%,'TAPE EOF!) AAZIA 
TEQFETENF +1 anesi ft 
TFCIEOF. GE. 2)S8TOP AAPA 
GN TO 12 ANAS 
NORMAL READ aanrsa 
2 IFCNWR.EQ.149GO TO 4 AAZ35 
TF CNWR NE S22 WRITE (3,102 )NWR AND3G 
192 FORMAT(//15%,23HRECORD LENGTH INCORRECT, TS,19H WARNS READ) AAD37 
CALL TIMOVECTNAUF(813)) AAA3A 
RETURN AAZIO 
WRITECH3S¢1 AAI CTNBUF (IY, T3t, A), TCOLIN, TNBUF(Z) anoan 
FORMAT (//2X,A2,3K%, 342; 3X,989,44,42) anoat 
IFILE2+1 AAZ4a? 
60 TN § AA244 


Fg BE, a tae gt ee Ste Se og a ee Ne eee ee Oey ee ee Pee 
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Pe a. as 
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OO ee ee 


SI aan 2 


APPENDIX C 
ADAPTIVE ANGULAR POWER DENSITY SPECTRA 


ee ei tence it i.e 8 A lt RIB nn seme ee mee ee : rte ee ee ee, at hin, Le at as ome 9S 
CO nn ae a ey pln cll aR Ae iat Pei PO eA 


SE Ee SE eg eT eT aT a Re, ey Ae mee RPS ee eR ee Se a eT ee ee ee are ee RI en Larne a A ee a ek acini ees Sa op Bk > 
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PROGRAM ANAPT 


THIS PROGRAM TS CALLEN 'ANAPT! 

IT GENERATES AND PLOTS A ONESNTMENSTINAL ANAPTTVE MAP UISING THE 
16 ELEMENT 4RQAy OT BANC, NEXTFR, NEN YORK, 

MEANS TAPE TVPUT ONLY 


25 AUGUST 197% {Arn 


aAnananna|ann 


REAL LAC OPA C18) DELPHC1A) pRLIF (RG), SAMPL (327, COSANG (1A), TANANG(TA) 
REAL A4Y(161),CO8 

INTEGER LA7C11),TORCA)  STIME CH) pI S29) 

COMPLEX 70729(16),7S4MPL NOLPH(16) 


COMMON LBUE 1 (262), TRUF2 (249), INANE (823) DAPOW (BR), MELEM, DUMD CSP YG 
® AL (372) TOL ¢VSCS2) o MT EAD) REPT, READ, AMP, PNSN UITHET, SPEL, MACAA)» 
# AL(279) 


EQUIVALENCE (CTNAUF CL), DUMC1)) 

ENUIVALENCE CRLIECL) pTACNRACI II, CAUECTZ),DFLPHCI) De 

a CRUF C33), ZCMRACLY), (MRPOW( 1) SAMPLE) Ve FOREN AX) ACNSANR(T) Y 
a (NAPONW( 497), TANANG(1)) 


nara COOLPH ET) TRL PAYA CAAT PAR G Ay MDG (A, ASPIT Ho) (AAI SING IAW) 
* CA PRAIA) CMeAPLM GALA) o CABIGAL AAV D (MARG,MAVY (1 MeL D Ds 
x CL My DAD CM AROSALADG CAAQIAT VAG LALAAISI AeA o (MePAANL MOND» 
t COL SAAG, AAD y (MARIS MADE (AAAI ABH GAAS 

MATACTAZ (TY TRL AL) AZAMARA, ZAARM, PCI DAG ZEON 2MSNG, TERRA, 7AMAN, 
w 7ACDS, ZAANY,7NACI »2C3CK/ 

MATACTDACT) T2128) /7AARA, ONAN, ZBALA g LOQAM, TL ACE, 7I7CES/ 

Nata PT, RAN, NSAMP pNCHAN, TCALAN ZS, 141599574295 7A GSI 26 324 7ARAA/ 
Nara WHUMs7AAAALS 


ARSIN(DUMMY)SATAND (DUMMY ,SORT(1 Ae VIVMYERAY) 


TANCOUMMY) SINC DUMMY) ZENS (OUMMY ) 


TOLB1, VEXAS 
CONTINUE 

Nn 9A Tst,772 
AL CT) 34,A 

QA BLT) 24,4 
IDSPLAsA 


CHECK SSA e TF LIP LISF FORMER PARAYETERS 


CLA YL OER AE SLI ODE IE DTA OLLIE PIO 
oO 
—_ 


aan 


CALL SSNTCH(A,TUP) 

TFECTUPLE9.1)G0 TO 164 

CALL RURST 

NRITE(1 43,4) 

4 FORMATC37HMINE? FREA? FL. SPACINGS? (12,2F7,3)) 
QEAN(1 3,44) 4NNE, FREQ, SOACE 

64 FARMAT(12,2F7,3) 
TF CMONDE,LE,29GN TO 2A 
YLAMDBS3AA, A/SFREN 
SSPLESPACE /YLAMNARD, ARPT 
SPEL=SSPL 
¥KSSSPL/PT 
KUBPASKK OIA 


ON oe ee ee ee 


ee as Pee Re 


aAAat 
AAAAD 
AAAAR 
AAANG 
AAAAS 
AAAAK 
AANA? 
AAAAA 
aamag 
AAALA 
anatt 
anaia 
aanats 
anai4 
aaais 
AAAIG 
aaai7 
AnaiA 
AAAya 
aAnaA 
AARP 
AAnre 
AANDY 
AAAI 
VAAPK 
AAAPA 
AAAD7 
AMADA 
AAADA 
AAASA 
“ 
AAAS? 
AAAS 
AAR 
AAASS 


CE TT EO ae TE ee eee 


AAAXA 


AAn3? 
AAAzA 
PAM | 
nanan | 
aanal ° 
ganar | 
AANMad | 
anaes | 
Aanas | 
AMA4K 
Pana? : 
aanan - 
aanag 

PAABA 

Anas. | 
AAAS? § 
AAAsy 
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TFECKULGT LY AKIS1,® 


KANGL B@ARSIN( XU) eRAN 
GA TO IA 
Q7 XANGLS.. a 
QA CONTINGE 
11 wRITE (13,6) 
6 FORMAT(!' TIME HR MTM,SFC? NO OF ELEMENT (3A9,T3)") 
REGOC13,113) THR,IMIN, YSEC,MELEY 
113 FORMAT( 382,73) 
TECMELE“.GT.169G0 TO 4141 
112 wRITE(13,8) 


A FORMATC(LAHCONFTGURATION x) 
REANCL3,9)CMACT)- TB, 14) 
) FORMAT (1611) 


OO 7A1 1217,44 
7A\ waclysa 
TSUM2A 
QD 71 Y21,454 
71 ISUMSTSUMewA(T) 
TF CTSUM,EQ. MELEYIGO TO 711 
NRITEC13,79)VA 
72 FORMAT(A4T1, 729A, LOHCONETGURATION FRRNR) 
60 TA 112 
11 ARITF(13,14) 
14% FORMATCINGRNIP? (TSN) 
REANCL YU, LL INGRANIP 
11 FORMAT(TS5) 
MELEMesaavF LEM 
1167 YFILEs1 
CALL RYTP(TFILE) 
Cali. THASCTCSTIME) 
IF CSTT“E (4) NE, THR OR STIYE CS) NEL TMIN OR STIME (A) 
{ ,NE,TSEC) GN TO 1147 
IFIRSTS4 


RETRIEVE CORQFCTYTON FACTORS FROM NITS« 
COMPUTE FLEMENTAL PHASE ANGLF CNRRECTINNG 


AAIAaANM 


166 TSECTS1 
CALL NSKINCAIF,YSFCT,A4) 
NN Of TELS1,16 
ANGLRE(QA, AeDEL PHC TFL) 949 
COSANR(TELYSCNS(ANGLP) 

Q1 TANANGC(TELYVSTANCANGLR) 
IF (MINE EQ, 296N TN §9909 


APPLY CORRECTION FACTORS 


aan 


Ao AP NSEP,NGROWP 
CALL RYBNOTCN) 
TF(TFETRSTLEQ,AY GO TN 1148 
TFILFse1 
CALL RATPCTFILE) ‘ 
CALL TMASCTCSTIME) 

1148 JFIRST=1 

99 O43 NPULSFES1,14 

THORNS BP aC NPIL SFE ef) 

MN 919 TELSi,Y4ELEM 

TosaeT El 

TONIIMS TO4eTANRD 

SAMPL(T2“1 ,2FLOATCNUMCTONIMeat)) 


* Rae Ses, 


DNUM)) #IQCORACTEL) /COSANG(TFL ) #SAMPL (T2=1) 


AAMK 
AAAKD 
AAAKY 
annKa 
MARKS 
AnNBE 
AAAKRZ 
AAAKR 
ANAK 
aaara 


AAAPY ° 


AAAZO 
AAAT3 
AAAT4 
AAAS 
AAATA 
ANAT? 
AAATA 
AAAZQ 
AAARA 
AAAA | 
AANRD 
AAAR 
PAARA 
AAAARK 
ARARA 
AANAAR? 
AAARR 
AAARQ 
AAAQA 
AAAQ! 
PAAQD 
AAAQS 
AAAQA 
AAAQS 
AAAQK 
AAAQ?Z 
AAAQA 
AATAQQ 
AALAA 
AAT A, 
AALTAD 
AAAS 
AAIAA 
AAAS 
AAA 
AAVA7Z 
AALAR 
AAYLAQ 
MALIA 
AAYY4 
AALIA 
AALYS 
AAYL14 
AAS 
AALTA 
AA? 
AAL{YR 
AaAy1a 
AALIA 
AAP] 
AAI99 


mT 
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{ *TANANG(TEL) AAL23 
ZSAMPLECMPLY(SAMPL(T2@1),SAMPL (72) )e7CNRR(JEL) ABIA4A 
SAMPL(T2=1)=REALSZS4AMPL) AALE5 

912 SAMPL(T2)2ATMAGCZSAMPL ) 00126 
NA 931 K=1,MELEM? AA127 
931 DUMACKYSSAMPL (K) AA128 
Cc aayoaq 
c GENERATE THE COVARIANCE MATRIX ani3a 
C 70131 
93 CALL ADCRMT AG132 
GN TO 643A aa133 |} 
C An134 of 
c MONE 2 AMm135 } | 
C GET SAMPLES FOR EACH TeQ PAIR, CORRECT, AND APPLY WINDOW AAI36 
c AA137 
5999 D0 934 NFL, VSRNUP | AALZR | i 
IFILEs41 ani39.—si 
CALL RNTPCTFILE? AALAA 
CALL TMASCICSTIME) OA14) 
DO 5AAA TELT1,MELEM AA142 ! 
TCONSTS24«1TEL@1 9A143 : 
NO 6AA1T Jst,16 Aat4ad 
JIRSTCONST+ 32% (Jet) anyas 
a J9nPeJ Aat4é | 
a SAMPL(J2=1)SFLOAT(DUM(IR)) AA\47 | 
i SOMPL(JIVEFLOATCOUM(IR41 ))*TACNRACTELI/SCOSANG(TEL SAMPLE J2~1) AP14A 
» *TANANG(TFEL) An{4a : 
iE ZSAMPLECMPL X(SAMPL (J2—1),SAMPI (CIP) e&7CORR(TEL Y&R ON OHO ST) AAL5A i 
SAMPL(J9e})SREAL (Z7SAMPL) AAL51 
6AAL SAMPL(.JO)=ZATMAL,(7SAMPL } Aa15?2 
C AA53 
C Q) COMPLEX FFT «© PTSPLAY THE FIRST SPFCTQUM AA154 
c 90155 
; C4LL FORT(4,"1,SAMPL,TFFRR) AA156 
t NO 6A9D 321,16 Aa1s7 
J229«J AAL5A 
. CALL AMP * (SAMPL(J201),SA4MPL(J92),44(5), PH) AA159 
AAAD AM(CJ)SOM(.J)/3276,7 AAL6A 
IFCTNSPLA.GE,1)GN TN Kaas AP14) 
TOSPL4s1 ANA? 
: CALL TYPLOT(A,A,A) AAI63 
: BAS CALL < LATCH(A, TIP) AA164 
" TFCTUP,E9.19G69 TO 573 A165 
j CALL RURST AATAG 
| XSTARTS1L,5 AN167 
YSTARTS9,5 AALBHR 
CALI. ce tISCXSTART,YSTART,TDIIM, 22,4, 4,0, A, AL91,4,7) AALH9 
CALL AXIS(XSTART,YSTORT,19UM,42,3,4%,9%,A,A4,04,4,2a) AAt7a 
DD A9A4 Tx21,14 AAL7{ 
XSFLOATCL)/4, A¢KSTART A179 
YEAVET V/A, A4VSTART AAL73 
TFCTSST,1)99 TI 6004 AA174 
CALL OLOT(X,Y, 3) AA175 
69 TO KAAS AAI7A 
ANG CALL PLOT(XK,Y,2» AA77 
KAAY CONTINGE AAY7A 
c aa17Q 
C We CHONSFE DFSTRFN CFLL AALRA 
. OAYAY 
CALL ELATOCALA,Y A, eh) Aayao 
MOTTE. Y4,o 44 av AIRS 


27y FIOVAT(9E7 1) AIBA 


Sled eaipeirctuarpsnteatdeecisenmmemapenntnrenanectinn mene crane enataammen same tecniibente aoten bane een ete cae 


Cc 
Cc 


aan AHAIAND 


AAANDANIANAN 


aaa 


io = a] 
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WRITE(13,242) 

2A2 FORMATCS/'INPUT CELL NO, (129°) 
READCIS,11 VVICELL 
JCELLZ2eICELL a1 

64308 DUMDOCICONST)SSAMPL (JCFLL) 
DUMDCICONST 41) 23SAMPL (JCFLL 41) 

69AA CONTINUE 


GENERATE COVARTANCE MATRIY 


934 CALL ANCRMT 
6919 CONTINUE 


INVERT THE COVARTANCE MATRIX 


ON 94 121,272 
94 ALCI)S4LC(T) 
CALL CHLKYA 
CALL INVTL 
CALL HINVL 


CHECK GONDNESS 


CALL MULH™ 
CALL PRPKE 
AMPs4,a 


64 STEERS + ANRESITE = 45 TOTAL LOOKS 


DO ALL STEERS EXECPT RORFSTITE, REGIN AT Uselt AND STEP ALONG 
TOWARDS RBORESTTE, FOR EACH eAZIMUTH 90 A +A7IMIITH RY SETTING 
IMAGINARY PART OF STEER VECTOR VS TO A » VALUF AND CONTINUE, 


UINCRE2, 47/6 4,0 

USTART=01,4% 

90 75 121,%32 

CALL RTIARDOTC(T) 

FISFLOAT(I1t) 

IITHETSUSTART+ CFI RUINCR) 

CALL SGEN3 

NG 96 K=1,Y4ELEM2 
96 VS(K)ENUMN(K) 

CALI HXV 

CALL VSRXN 

NBPOW(TIS1, A/REPT 


NO + SINE OF AZIMUTH 


DN 64 Kej,VELEu 
54 VS(Qek)seVS(Pe*) 
CALE HXV 
CALL VSRXA 
TSURSEA ey 
75 DRPON(TSUR st ,ASREPT 


FINTSHEN ALL STEFQS, f:Oa AN RAORESITE 


00 65 “31,“ELEM 


K2a2 ak 
VS(K2e1)E1 02 
63 vS(KI)a4a,2 
CALL KV 
CALL VSR¥4 
| HAPNA(33)21, F/QEST 
PEAK 2NAPHH (1) 
20 128 122,68 
TE (NAPA TY GT OE Au) PF AK 2NQAPAW(T) 
143 CONTIss€ 
PaL Garr, eA IG) 2(OF AK) 
O29 pte 131,48 
TE (DANN - 572 CTL 1, FERC DPINAPNH(T) 1, AE ODA 
$34 DAMA | YSPaRL_ Gop Al FaaLNhIAINAPNA(T)) 
e2T FF 008,271 7909C9s 
279 FNQVAT OSI, 89H AASNEL DAC s/HFQL1)) 
¢ 
c PLT THE arvarrry& 480 
c 
Sar COLL SSatCweo, 7110) 
TE CTP LEDL1I60 TA SAA 
CTace asagr 
CMee "eOUIT(7,%, 4) 
wSTaa1 sais 
vStaotes (4 
tact BUTSEKSTART,YSTART, TAZ, o11 pao Mee PQA, TALAA) 
CALL AXKTS(KSTAQT,YSTART, 198, 412,4,4, 94%, A, eRA AAA ANY) 
99°1998 151,45 
KXSFLOAT(Le33)/42, 
WER SeSIGNO3L A KX) 
TFCARSOXKYD LT.1,) KES SF ARSINC XK) RQANS IA, 
VECVYSTAQTS 4 AVe(NRPOW(T)/90,4) 
TECY.LT,YSTAQT)YSYSTART 
IFCT.GT.13959 TO 144] 
CALL PLOT(K,Y,3) 
GO TN 105 
1941 CALL PLOTC(YX,Y,2) 
125 CONTINUE 
XMOVEXANGL/3A, 
XMINEXSTARTS 3,2 
XULEFTSXYMIN=XMOYy 
KURITESKYIDe XMNY 
CALL PLOTCXIULEFT,YSTART4+4,1,3) 
CALL PLOT(KIULEFT,YSTART,2) 
CALL PLOTCKIRITE,YSTART4+2,1,3) 
CALL PLOTC(KXURITE,YSTART,2) 
CALL PLOT(17,4,4,8,1) 
ARITEC13,172 MONE,MELEM, SPACE,FREQ,XANGL, (STIME(T),T21,5),ICOLON, 
* STIME (A) ,NGROUP 
122 FORMAT (12X%,4HMNNE,T2,5%,192,9H FLEMENTS, SX, 7HSPACTING,F7, 3, 
* 7H METERS, /12X%,4HFRFQ,F7,3,4H MH7,12X,6HLIMITS,F5.1,8H OFGREFS, 
# /LAX,13NSAMPLE TIME = ,3827,3K%,2897,41,49,5%, INGROUP S!, 14) 
5A1 CALL SSWTCH(2,TUP) 
TFCTUP,EQ9,1)60 TO 5a 


60 17 1 
? STOP 
SADAPT FQN F MATN NAMES THE PRNAGRAM ANAPT 
5 NTRY ADAPT 
s LTRR AyaPT 


END 


ANIA? 
AN248 
AAZAD 
AACKA 
AAAS) 
AA25? 
AAP83 
AAPA 
ANP5S 
AADKEH 
AAG57 
A@g?5Aa 
aAesa 
AAP AA 
AMPA 
AAPH? 
AADK3 
AADG64 
AB265 
AADG66 
AAD67 
AAZ68 
AN269 
AAPT 
AAI?) 
AA272 
AA273 
Ano74 
AAD7TS5 
ANO7T6 
AAD77 
ARIZA 
AAD79 
AAPBA 
AMOR 
AADAA 
AADAS 
Angga 
ARORS 
ARORA 
AADR?7 
AAZAR 
AADAG 
AADQA 
Aaa) 
AAD? 
AAPG; 
AADGA 
AADOS 
AADDA 
AAP97 
AAZQAAR 
AADgG 
AAzZAA 
ANIA 
ANZAD 
AAAS 
AABAA 
ARIAS 
AAZAB 
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SUBROUTINE QDTPCTFILE) 
NTRY ROTP 
LIAR = RNTP 


COMMON IRUF1(269),IRUFO(262),INBUF(523),DRPOW(65), ELEM, 
® 0UMD(32),4L(272),TOL,VS(32) -WT(32),RFPI,REPQ,AMP,PNSD, 
& UTHET,SPEL,WA(64),AL (272) 
DATA ICOLON/Z2BAAQ/ 
§ NwORDS2523 
TUNIT#s9 
TEOF2A 
14 CALL INP7ICINBUF,NWORDS,TUNIT,IFILE,NWR) 
IFCIPILE)1,2,3 
PARITY ERROR ON TAPE 
{ WRITE(13,149)NwR 
194 FORMAT(/5X,'TAPE PARTITY',15,'WORDS READ!) 
60 TO 19 
ENO OF FILE CONDITION 
3 WRITEC13,141) 
1A1 FORMAT(/5X, 'TAPE EOF!) 
TEOFSIEOF +1 
IFCTEOF GE .2)STOP 
GO TO 14a 
NORMAL REAN 
2 TF CNWR,EQ,124)G0 TO 4 
TFCNWR NE, SA23)WRITE(3,1A2)NWR 
1A2 FORMATCO//15%,23HRECORN LENGTH INCORRECT, IS,19H WORDS READ) 
CALL TIMOVECINBUF(813)) 
RETURN 
4 CONTINUE 
— ARITECL 3,194) CINBUF CT), 721,6),TCOLIN, INBUF (7) 
144 FORMAT(//2%,42,3%,342,3N,242,41,427) 
TFILE=+1 
GO TO § 
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APPENDIX D 
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PROGRAM RCONVT 


THIS PROGRAM TS CALLEN '#RCONVT! 

RETRIEVES CORRECTION FACTORS FROM DISK (PREVIOUSLY GENERATED RY 
PROGRAM 'MCALT'), REANS DATA AND APPLIES SAID CORRECTION 

FACTORS, COMPIITES AND PLOTS CONVENTIONAL DOPPLER SPECTRA ON THE TEK, 
CRT USING DATA COLLECTEN ON THE 

16 ELEMENT ARRAY AT RADC, DEXTER, NEW YORK, 

READS TAPE INPUT ONLY 


17 SEPTEMBER 1975 150A 


AAINMAAANMAAANHANNA 


REAL IS4MPL(32),70C0RA(16),DELPH(15), RUF (64), COSANG(16), 
& TANANG(16),xXAM(16),xXPH(14) 
e,FFTO(512) 

COMMON TBUF1(262),I1BUF9(262),INAUF (523),0RPOW(65), 4ELEM, UMD (32), 
® ALC272),TOL,VS(32),NT(32),REPT,REPO,AMP,POSN,UTHFT,SPEL,“A(64), 
s BL(272) 

INTEGER CTYIME(6),WRUF(523),17(6),198(6) 

COMPLEX ZCORR(16),ZTEMP(16) ,NOLPH(16),7SAMPL 
* ,STWT(16) 


REAL COS,AM(16),PH(16),YPOINT(16) 
REAL DLPTIM(248) 

INTEGER IPT(5) 

EQUIVALENCE CINRUF(1),WRUF(1)) 


EQUIVALENCE (BUF C1), TQNCORA(1)), (RUF (17),DELPH(1)), 
* (BUF (33),ZCORR(1)) 


DATA (DOLPHC IT), TS1,16)/04,01266,A, AV, (A, ASAS7,A,A), CALL 39NG,ALA), 
® (4, 28431.94,2),(8, 48131,4,41,(A,69991,A, A), (A, B8A9,4,AI, (1.9 AA), 
® OLA AAD CA BBV,ALAV, (A,69921 ALAA (AL 4BIS1L,ALAD, (A, PAATI,ALA), 
* (A,139474,4,9%), (A,A5237, AlwAde (A,ALA6B AALS 

DATA CIZCI), T21,6)/7AAAA,ZAGAND, 7AAC{,Z7DAC9,7E9N8, 704CRS 

DATACIDBCI), T31,6)/ZAAAM, ZAAAD, ZAAC4S,7ECPAN, 7C4CF,707CES/ 

DATA PT,RAN,NSAMP,NCHAN, ICOLON/3,14159,57,29578,5129,32,284AR/ 

DATA IDUM/7AQAQAS 

DATA IPT/A,8,24,86,120/ 

DATA NTPsAS/ 


TAN(C DUMMY )SSINCDUMMY) /COS (DUMMY ) 
ARSIN( DUMMY) SATAN(TUMMY/SQORT (1, DUMMY ae?) ) 


c 
COMPUTE DOLPH WEIGATS 
00 911 Ms4,R 
ITsIPT(M=3) 4} 
N2DaaM 
CALL RIBNOT(N) 
O11 CALL DLPHCOLPTIMCTIILN,7A,, INNA) 
C RETRIEVE CORRECTION FACTORS FROM DTS4 
c COMPUTE ELEMENTAL PHASE ANGLE CORRECTIONS 
C 


ISECT=1 
CALL NSKIN(AUF,ISECT,#4) 
99 Of TELZ1,14 
ANGLAS(QA, eHFLPH(TEL))/94AD 
COSANG(TEL)SCNSCANGLR) 
91 TANANG (TFL ISTANCANGLR) 


\ 
i 

4 

q 

q 

x 
in 

i 


Nn ea ee eS ee Ce fe een ate epee ee ee ae Le eS ee ee eee ee eee ee 


FE nn EE EY See Re ye EER ee Pee 


PAE EER IN SRO REGAN AY SS, UNMET SO at OR Pr BSE AIRE 8 TENN RR ERED REDE PPR TE 7, ar rent 


a 
{ 
82 LS an! 
INPUT DESTRED TIME AND SEARCH TAPE FAR ITT AMAR? 
AAABS ; ; 
1 CALL BURST AnABA P 4 
Cc AAAS a 
Cc CHECK SSA e JTF UP tISF FORMER PARAMETERS AAAKK ee 
Cc AAAK? : 
CALL SSWTCH(G,TUP) OAAKA 
TFCTUP,EQ.1) GO TO 714 aang 
NRITE(13,4) AAATA ‘ 
4 FORMAT(' INPUT FREQ (F7,3)") AAar) 
REAN(14,44) FREQ aaa7o ; 
44 FORMAT(F7,3) AAaA7s 
SPACES18,2AR AAA74 
XLAMDASIAA, A/EREQ nOA7s 
SSPLSSPACE/YLAMDARD, AnPT AAATA 
SPELZSSPL Ana77 ; 
uK2SSPL/PT AAATR | 
XUS2,ALKKel Oo AAATg 
TFECXU,LE,9,4)GN TN 97 aaasa ; 
TFCKULGT SL, AKUISI A AaAnay { 
XANGLEARSIVOXKU)RRAD aaano { 
GO TN QA AADAYS 
97 XANGLEA,A AAARG 
98 CONTINUE AARARS 
VELEM216 AAAAK 
00 71 Tst.14 ARARZ 
71 MACT)21 AAARA 
0M 72 1817,44 AAARO 
72 MAC T)24 anaga 
TSUM=tA AARQ, 
744 MELFMOsS2eMELFM AAAQD 
ARITE (13,194) AAADS 
tan FORMATC'INONUT NDESTREN TIME HR,YIN, SEC(3A2)') aanaa 
READ(13,121)THR,IMIN, TSEC AAAQS 
101 FORMAT( 342) ANADK 
WRITECL 321911) AAAO7Z 
{111 FORMATC' INPUT LONG RASF 2 OF NTYMES, STFER(TI,F7,3)") Aaaga 
REAN( 13,1112) WTIMFS,STFER AAAgE 
1112 FORMAT(TI,F7,3) AALAN 
UTHETESIN(STEER/SRAN) AAA, 
POSNSUTHET AALAaD 
NTIMESSQeeMTIMES AALAZ 
CALL SGEN3 AAina 
NNTENTIMES/16 AAAS 
DO 1113 K=1,MELEM AALAG 
KIS9aK AALAZ 
FADD STWT CK) SCUPLXCOUMN(K 201), eDUMD(K29)) AaAyaR 
14 IFTILEs+¢1 AALAQ 
11 CALL RDTAPECTIFILE) OALIA 
CALL TMASCTCCTIME) AAI 
TF CCTIVE (4) NEL THR,OR CTIME(S) NEL TMIN, OR CTIME CK) NE. An112 
1 TSEC) GO TA Ja AA113 
112% 00 AKAMA ITI VWESS1,NNT MA114 
i CALL RTANITCITIMES) MALTS 
IFCITIMES.EQ,1) GO TN 18 AMA 
CALL ROTAPECIFILE) mai? 
CALL TMASCTCCTIVE) AALIR 
18 ON 16 Te1,NS4¥0 RAL19 y 
| 16 VRUFCTYSPLIATCINAUECT)) Rae | 
C MALO) 
oa « APPLY ALL CIURIECTIAN FACTNOS TH Bs SAMPLES, ARR wETSHTS ANN ma199 


STEER AND STORE 


oo 


ITTRCTITIMES@] ) #32 
NN §995 TEs1,30 
TIslEs+ritt 
995 FFTOCIT)24, 
DON 6AAA TEL2l,14 
ICONSTS2ARTEL@1 
DN 6aa1 121,16 
TRXWDRTCONST4e32e (Tot) 
Tozonl 
TeMale=t 
TSAMPL (IT 24) awRUF CIRYWN) 
TSAMPL (T2)2NBUFCIREWNOTDETACORACTFELI/ACOSANGC(TFL Do 
1 ISAMPLCT2M)eTANANG(TEL) 
ZSAMPLECMPLYCTSAMPL (124), ITSAMPLOET2) )#ZCNRACTFEL YENOLPHC TEL) 
1 «STwrc(IEL) 
IlaelaeltrT 
FFTOCIIT=1)sR@EAL CZSAMPL VOFFIN( TIT #1) 
BANL FFTOCTIYSATMAG(7ZSAMPL) OFFTO(TT) 
6BAAA CONTINUE 
f TF NESTREN, TIME SERIES May RE NRTTTEN ON TAPF HE RPE 
¢C 
C MULTIPLY BY ONLPH WETGRTS 
TPSTIPT(MTIVMES®3) 
N0 6AAS T21,NTIMES 
T2s?ex] 
Tls1reye 
IFCIA.GT.NTIMES) LTSNTIMES+1 oT +TP 
 FETOCTAeL  SFFIN(CTA0ef ROL PTIMCTT) 
6AA5 FFTOCIA)SFFIN(CTAV*ROLPTIM(TT) 


c TAKE FFT AND PLOT SPFCTRUM 
CALL FOQTACMTIMES, =1,F FTO, TERR) 
592 CALL SSwTCHC(2,TIIP) 
TF(TUP.EQ,1)G60 TO 5A2 
CALL SURST 
CALL TKPLOT(ALA,4% 
YSTART21,4 
XSTARTS,5 
CALL AXISCKSTART,YSTART,IDA,1244.97,9A, A, a AA, A, 2A AAI) 
CALL PLOTCXSTART,YSTART©,A7,3) 
ON 5A?1 T=1,8 
CALL PLOTCXSTART,YSTART,2) 
XSTARTEXSTAQT4+, 75 
CALL PLOTC(XSTART,YSTART,?2) 
CALL PLOTCXSTART,YSTART#,&7,2)} 
S21 CONTINUE 
NSTRENTIMES/2 
NSTPSNSTR/A 
XSTARTESXSTARTS, 1 
YSTART#4,2 
NO 5A29 121,9 
FNSNST@4+ 1a TSIGN(Y,NSTR) 
CALL NUMSERCKSTART, YSTORT soto FNo Aneel) 
NSTRENSTRENSTP 
BA22 KSTARTESXSTAQTS, 75 
¥STARTS,§ 
YSTART3S1,4 
NPJENTIVES/2 
SCNSAL/FLOAT(NTIMES) 


PEAKSA, 


00 8423 Ia1,NTIMES 84 AO1AS 
JzaxT An1 Bb 
FFTOCTYSFFIN( Jot )eaDeFETN( J) aw? 00187 
5A23  PEAKSAMAX1 (PEAK, FFIN(T)) AALAR 
SHFT2YSTART+A ,eALNGIA(PEAK)&.§ ANY AQ 
DAMINSPEAKe| E08 AA{9A 
IPEN23 naro1 
XBXSTART ania2 
DO 504 121,NP2 AA193 
Jelenpa Aaiga 
| YZYSTART AAL9S 
TFCFFTIO (J) GT.ORMIN) YESHFT¢ALNGIACFFINA(CT))#,5 An196 
CALL PLOT(X,Y,IPEN) AM1O7 
' XEX4¢SCN AAIQA 
| §024 TPENS? aa1990 
NP2ENP2+1 anoan 
i OO SASH Tet,NP2 AAQAY 4 
Y2YSTAQT ARPA | 
TFCFFIN CL) GT.DRYIN) VESSHFT+ALOGIACFFINGT))&,§& AMPA 
; CALL PLOT(K,Y,?2) ANDAS 
5A25 K=Kx+SCNn ANDAs 


CALL PLOT(C2.>.5,"1) 
PKNBE1A RALNGLAC PEAK) 
ARITE(13,142) (CTIME (CT), T21,5) ,TICOLAN,CTIMECA),STFER,PKNA 
i 102 FORMAT(SX,*SAMPLE TIME 1, 389,9K%,249,41,49,3%, 'STFERS!,F7, 3, 
1 ', PEAKS',F7,3,' DRI/{OX, "STNG CONVENTIONAL WEIGHTS!) 
CALL TKWAIT 


§S2 UP = wAlTt 


aan 


AAA CALL SSNTCH(2,71IP) 
TFECTUPLEQ,1IGO TO how 
SS1 ODOWNSCONTINUE PROCESSING N@esSINPUT NEw TIME 
SSt UPSCONTINUE PRACESSING 


; 


aangD 


CALL SSWICH(1,TUP) 
i TF(TUP,EQ.1)G0 TO 1 
IFTLE=] 

CALL ROTAPE(IFILE) 
} CALL TMASCT(CTIME) 
GQ TO 4120 

i = SRCONVT FOU =F MAIN 
i og NTRY RCONVT 
i 38 LT8® = RCANVT 
i END 


Aa tee me ete em 


246 
a7 
28 


29 


39 
32 


34 
36 


= ACPal) 2 1 # ACPeT42) 
~ st © Afaels?) | 
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SUBROUTINE FORT2(M,IFS,4,TFERR) 


LIRR FORT? 


DIMENSTON A(912),8(128),K(16) 
EQUIVALENCE (CKCLS) A KLD eo CKCL4AD K2AV0 CKC1S) KB, (K0127,K4) 
EQUIVALENCE (KCL1) KS) eo CKCIAD KOI A CKO DVeKAV, CKO BY, KB) 


EQUIVALENCE (KE 7),K9 V,CKC 6) eKIAI,CKC SIAKI1IA CKO 4)-K19) 


EQUIVALENCE (KC S)eKISI,CKC 2) -K14),0KC 1),K18) 


DATA NPSA/ 

1F(M12,2,3 

IF(Mea15) 5,5,2 
IFERR@1 

RETURN 

IFERRSA 

NzQawM 

IF ( NeNP )9A,28,12 
IFERR=1 

GO TO 24a 

K(1)82aN 

NO 2 K(1) 

00 22 L22," 
K(LISK(Le1)/2 

DO 24 2 ¥,14 

KeLe+{)22 

TJ22 

J3 = 2 

00 30 Jast3,Ka,K3 

ON 3A J§2J4,K5,K4 

DO 3A J62535,K6,K5 

DO 3A J7SJA,K7,K6 

00 3A JASII,KB8,K7 

NO 3A JQ8I9,K9,KS 

DO JA JL ABI9,K1A,K9O 
NO JA JLISIIA,KI1,KIA 
NO'IA JLAS TLV K12,K11 
OO 3A J13SI1e,K13,K19 
J142J313 

JisJ14 

IF (IT JeJI}928,29,29 
Tea(TJe1 ) 

ACT Je1)s4(JT#1) 
ACJIes)aT 

TSAC(TJ) 

ACIJ)s4(JNT) 

A(JI)=T 

IJaIJe2 

JTaJT4K14 

IF(JT LE.KYS) GO TO 27 
J14sJ14¢K14 
TF(J14.cE.K14) GO TO 236 
CONTINUE 

IFC IFS) 39,9,36 

FNSN 

NO 34 Ts1,N 

A(AxTet) = AC2eTOl)/FN 
AC2eT) seh (Pat) /FN 

DO 4A Ts1,N,2 

T s Afaetet) 

ACaeTeoy) Ff + A. Fetal) 
A(AeT+1 )STeA( Auto) ) 
TsA( PHT) 


™ 


Aaayi 
AAZ32 
AA23S 
AG234 
AAD 35 
AA36 
Aate37 
AAPA 
Aag3a 
AAA4AA 
Anal 
Anda? 
AA? 43 
angaa 
AA 45 
Ane 46 
AAG47 
anaaRr 
aaz2ag 
AAZHKEA 
AAA5 1 
AA252 
arass 
Aaesa 
AA255 
AA256 
AAD57 
AAS5S 
AAes9 
AABKA 
AAPG 
AN262 
ARr263 
AAPG6A 
Aan265 
AN2Z66 
ANC67 
AAZAB 
Aaré69 
AAOTA 
Ang? | 
AAP72 
AAT 
AAD7A 
ANO7TS 
ANP76H 
AN?77 
AAQ7A 
Aaga7a 
AAPAA 
AMADA 
AADAD 
AA2ZRS3 
AADRA 
AAPRS 
AMADA 
AAPA? 
AADRA 
aagag 
AADQA 
AADQ 
ARDQA 


oat ena mck earn tlt Reon SL il tiie Sas cigeltialr tins, “enmanaamar vamamee 


Fi Wie Oa tO ag aoe Pct i 


suns cin ania. ict ail 


ae 


RA 


6a 


1Aaa 
{1a 
124 


13a 
14a 
145 
164 
162 
QAA 


2as 
ota 


TF (Med) 961 » 8A 
LFxXPia9 
LExP2A 


“MPLS 2aavt 


00 130 La, 

NO AA T82,N2,LFEYXP 

TtaT + LEXF1 

Teelie LEP) 

13 STe+LExet 

TaA(Tel) 

A(CTe1) 32 T #A(TI1) 
ACTA0e}) = Ted(T—1) 

T 2A(T) 

ACT) = TeAc({e) 

A(12) 3 TeA(T2) 

T2 #A(T3) 

TY = ACT3<1) 

A(C13e1) tAtiel) = T 
AC(I3 ys ACTI ) = TT 
ACTiet) = ACTIe1) +7 
ACT1) =z acti ) TT 
TF(L*2) 194,12%,94 
KLASTENZeL EXP 

JJSNPL 

NN 110 J24,LExPi,?2 
NPJJENT|JJ 

URSS(NPJJ) 

UT2S (JJ) 

ILASTSIJ¢KLAST 

po 104 Ts J,TLAST,LFXP 
TISIeLEXPy 

TOsT1+erexPy 
T3STA+LE XP} 

TEACTAS1 HRA CTA RUT 
TISACT Af )wtiTeA(C TA) xtIR 
A(TA=1) sA(TH1)eoT 

A(T2 )sACl ) 2° TI 
A(T#1) sACTeol)4T 

ACT) sA(T)+T! 
TseA(T3el)etiTeACT3#UR 
TISACT 3 ef) etReACT 3) wT 
ACT3e1)Sd( tel eT 
A(T3) act} eTT 
ACTi-1) SAC TIL) +7 
A(T4) sACT1) +TT 
JJSIJeNPL 
LEYP1S2eLFExP1 

LEXP = J*eLEXP 

NPL = VPL/? 

CONTINUE 
TFCTFS)145,9,1 

O09 158 Ts1,N 

A(deT) seA(AnT) 

Go Tn 1 

NPsN 

UPeu 

NTSN/4 

MT sMeo 

TF (MT) DAA, 264, 295 

THE TAS, 7853981 B34 
JSTep s wt 

JOTF = NTsZ9 


chm ote 


eae OD, SORES > ean Cd 


PRE eS ee Se ge RE LC Ee EE NS ae aL ne eRe a mS ee ee Ree eat ee ee 


22a 


3a 


aaa 
252 
262 


OER RR Ce ER PTR RTT STENT NDE ee ORT 


SCJNTF) & SINCTHETA) 

TF (WMP OP)2PK 1,900, 290 

DN 298A Lar,MT 

THETA @ THETAS2, 

JSTEPe s&s ISTEP 

JSTEP 2 JNOTE 

JOTE = JOE ZA 
SCJDNTF)SSINCTHETA) 
JCLENTeJOIF 

SC JC1)ECOSC THETA) 
JLASTRENTHISTEP2 

TEC ILAST SIS TEP) 325A, 934,944 
ON 4A JRISTEP, ILAST, JSTEP 
JCanTeJ 

JORJeJOTF 
SCINISSCII#eSCJCLI+SCINTE eS (JC) 
CONTINUE 

IF(TFS)29,1,20 

END 
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whens 


AATSS 
AAI54 
AARY87 
AASSA 
AAZSO 
AATBA 
AATAt 
AAIBA 
AAIBS 
AATHA 
AANRKS 
AATBKA 
AAIK7 
AATHA 
A369 
AANTA 
AA371 
AA37A 
AAR73 
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88 
SURROUTINE OLPHCWTNSSLL OD TNIQ) 
LTAR NLPH 
DIMENSTON T0256) 
TFCN,EQ,1) GO TO 314 
N TS FULL YTNDOW SIZE, FVFN OR ODN 
COMPUTES HALE wthdow, EVEN or add 
N TS INTEGER, SLL IS REAL 
TF TNDQ 18 SET TO 1 POSSTALE NVERFLOW 
RESULTS VOT NEC, VALTN 
FN #2 FLOATON) 
8 2 1A,#e(S3LL/2%,) 
VAR1T & ALONG CS#SARTESearel,)) 
AABSEXYP(O2, eVARIS(FN@1,)) 
Aa((Ado1,)/(AA41,) eR? 
ATC) @ 1,9 
N2 8 (Ne1)72 
INNQ8A 
DO 3am K 2 9,N2 
Fk 2 FLOAT(K) 
Az aAa,a 
K{ 2 Kel 
cozi, 
pn gaa J = 1,K1 
FJ s FLOATCS) 
IFCUOSNE SL) CSCIC CFKOF IIS (F 01,9) 
CheChede((FieF Kel oF JIE I) 
TECCO.GT,1,£35) GA TN ORS 
aRA ReReCl 
60 TN QQ” 
285 INOQ 31 
DOA ATCK) & (FNML ARAL (FN OPK) 
Raa CONTINUE 
00 315 K = 1,N2 
315 NTCK) =F ATOCKYSWTONA) 
RETURN 
314A aTct)et. 
RETURN 
END 
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AA375 
AA376 
AAS??? 
AAI7B 
AA379 
AAIAA 
AAZAI 
AazxAg 
ANIKI 
AASRKA 
AAzA% 
AOIRK 
ANIA? 
AA3AR 
AAIAO 
Aayan 
AAR 
aAsaa 
AAJA 
AAIQA 
AAZIS 
AAJA 
AAROT 
AAIQA 
an3gg 
AAAAA 
Anaat 
MAAAD 
AAAAy 
anand 
AR4As 
AA4AG 
AAAA? 
ANAAR 
anana 
ania 
Anat) 
aadi? 
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APPENDIX E 
RADAR PROCESSING WITH ADAPTIVE BEAMFORMING 


OTE em BO mye ee ge ee ie 


PROGRAM RANAPT 


THIS PROGRAM TS CALLED 'RANAPT!' TT GENFRATES ANAPTIVE WEIGHTS 
AND APPLTES THEM TO GFNEFRATE ANPPLER SPECTRA,USING NATA FROM THE 
16 ELEMENT ARRAY AT RANC, PEXTER, NEW YORK, 

READS TAPE INPUT ONLY 


ares eee 


23 SEPTEMBER 1975 15aa 


AMAANAIAANAANHD 


REAL 1909R4(16),DELPH(146),AIF(64),S4MPL(32),COSANG(16),TANANG(1A) 
REAL 4M(16),COS 

INTEGER TAZC11), TOR (6),STIME (A), DIMC533) 

COMPLEX 7C9RR(16),Z2SAMPL,DOLPH(16) 

COMPLEX STWT(146) 

INTEGER NRF (S33) ,CTIMECA) 

REAL FFT9(5§12),TSAMPL( 42) 

DIMENSTON ALPTIM(C24R),TPT(S) 


COMMON TRUF1 (262), TRUFO( 262), INRUE (523),NRAPOW(65),MELEM,NUMN (32), 
* AL (272), TOL, VS(32),WT(39),REPT,REON, AYP, PNSN,UTHFET,SPEL,MA(64), 
* BL (272) 


EQUIVALENCE CINRUF CY), NUMC1),WBUF CIID, (CTIME C1) ,STIME(1)) 
EQUIVALENCE CRUF C1), TQCARA(1)),CRUFC17),9FLPH(1)), 

& (BUF C33), 2CORR61))- CORPOW(1),SAMPL(1)1, (DRPOW(33),COSANG(1)), 
* (DRPOWN(49),TANANG(1)) 


DATA CNOLPHCTI, TEL, 1AISACA, AL ABB, ALA) A (AL AHKAS7 AMAL, (AMAL SINAGAALAI, 
wR (CALPBABL AAV, (CAL ART 3AL, ALA, (A, 69991 ALA, (ABAD, A,AD A (1 ,AVALAD, 
HCL APALAV, CALBROGA LAD, (CALB9921, ALA rp (ALARIS1 AAD, (A, PRASL ALA), 
wk (A,139AS, AAD, (A. AGDI7Z, AAA (CA, ALPHA AALAIS 

NATACTAZCT) TEL, 12) /7AAAA, ZAAAA, ZELDA, 709CN,7N5N4, 7CAAA, ZAAAA, 
® ZJAANS,244N3,700C1,70C3C8/ 

DATACIOR (CT), 121,6)/ZAAAA,ZAAAA, 7AAC4,ZO09AAN, 7C4CFE,797CES 

DATA PT,RAD,NSAMP,NCHAN, TCOLON/3,14159,57,9957R8,51 2,32, 29AAA/ 

DATA TOUM/7AAADS 

DATA NTP/AS 

DATA TPT/A,9,24,56,120/ 


ARSIN(DUMMY )SATANZ (DUMMY, SQRT( 1, A=DUMMY & #2) ) 


TAN(DUMMY YESINC DUMMY) /C0S (DUMMY) 


NO 911 Mz=4,4 
TTSTPT (Med) 4) 
NsQaeeM 
CALL RTISNOTC(N) 
O11 CALL DLPHCOLPTIMCTII,N,74,,INDQ) 
TOLS1 , AEWAG 
ISECT#1 
CALL OSKIN(CAUF,TSECT,64) 
DO 91 TELS1,16 
ANGLRE(9A, eNFLPH(TEL))/R 4D 
COSANG(CTELISCOSCANGLR) 


91 TANANGCTEL) STANCANGLR) 
1 NO 9A 181.972 

AL(T) 24,0 
2a BL (I)29,A 


TNSPLAS4 


44 


1167 


66 


aAaAaIanareo 


“ISECTS#1Aa 


CALL TMASCT(STIME) 


91 


CALL RURST 

WRITE(13,4) 

FORMAT C'FREQ?(F7,3)') 

REAN(14$,a4) FREQ 

FORMAT (CF7, 3) 

SPACEZ18, 234 

XLAMDARIAA  ASFREGD 

SSPLESPACE/KLAMN AND AaPT 

SPELSSSPL 

XK SSSPL/PI 

YUBA, ASKK=1 8 

TF C(XU,LE,4,.4)960 TO 97 

TFCKU,GT, 1,4) KUS1,a 

YANGLBARSIN( XU) #RAND 

GO TO 98 

KANGLB4,A 

CONTINUE 

WRITE (13,6) 

FORMAT(' TIME HR,MIN,SEC? NO OF ELEMENT (349,T3)') 

REANC13,113) THReIMIN,TSEC,MELEM 

FORMAT(3A2,13) 

IF CMELEM,GT,16)G0 TO 111 

WRITE (13,8) 

FORMAT(YE6BHCONFIGURATION xX) 

READ(CIS,9CMACT),-T21,146) 

FORMAT(1611) 

0O 7A 1817,A4 

MA(J) SA * 

TSUMSa 

OO 71 [51,44 

TSUMSISUM4#MA CT) 

TF CTSUM,E9 WELEM)GOD TO 711 

NRITEC13,729 MA 

FORMAT(A411,/24X,19OHCONFIGURATION ERROR) 

60 TO 11? 

NRITECL3,14) 

FORMAT(' NGROUP,LOG BASE 2 OF NTIMES,STFER? (912,F7,3)') 

READN(13,119 NGROUP,MTIMES,STEER 

FORMAT(O12,F7,3) 

NTIMESZaeaMTIMES 

NGROUPSMIVNACNGROUP,NTIMES/16) 

MELEM222eMELEM 

IFILE=1 

CALL ROTPCIFILE) 

CALL TMASCTCSTIME) 

IF CSTIME (4) NE, THR, OR, STIME (5) NEL TYINOR STIME (6) 
oNE,TSFC) GO TO 1167 

TFIRSTSA 


CONTINUE 


APPLY CORRECTION FACTORS 


00 93 Nsi,NGROUP 

CALL RIBONTCN) 
TECIFIRST.EQ,4) GN TM 1148 
IFILES+! 

CALL ROTPCTFILE) 


3 
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a 
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92 
CALL DSkKOUT(OUM, ISECT,523) aaies 
00 93 NPULSES1,16 ano 
TWORD@32e(NPUI SE#1) aajos 
00 912 TELeteMELEM gai26 s! 
T2aoeTEl anio7 ! 
TONUM@T2¢1TWORD AALoR 
SAMPL(T2=1) 2FLOATCOUMCTONUM@1 )? aa12a 
SAMPL CTD) SFLOAT(DUMCITDNUM) )ATACORA(TEL) /COSANG(TELD@SAMPL(T 201) ani3sa 
1 wTANANGCTEL) ami3t 
TSAMPLECMPLYCSAMPL(T201),SAMPL (T2))#7CORR(TEL) aai32.— 
SAMPL(T2@1)2RE AL (ZSAMPL) ani33) 
912 SAMPL(I2)2ATMAG(ZSAMPL ) Aar3a 
: 00 931 KBt,MELEM2 aai35 
; 931 DUMD(K)SSAMPL (K) M0136 
Cc Aai3?7 
| © GENERATE THE COVARTANCE MATRIX AA1 38 
/ ¢ A139 
f 93 CALL ANCRYT aayana 
b € AML 4 
r ¢ anya? 
: ¢ ai143 
tw G INVERT THE COVARTANCE MATRIX marad 
c AaLas 
DO 94 121,272 An146 
94 BLCTYSAL(T) -An147 
CALL CHLKYA aaiaa 
CALL INVTL aatag 
COLL HINVL AALSA 
Cc aaisi 
C CHECK GOODNESS aais2 
c aais3 
CALL MULHM Ansa 
CALL PRPKE Aatss 
20156 AMPS}, aa156 
UTHETSSIN(STEER/RAD) Ants? 
POSDSUTHET anysA 
CALL SGEN3 aay§a 
D0 9664 K21,MELEMO AALBA 
9666 VS(K)SDUYD(K) ani6 
CALL HXV AAL6T 
CALL VSRXN Aas 
wTsa AAAA 
00 96 KE1,145 Aany6s 
TECMAC(K).E9,1) GO TO 996 AA166 
STWT CK) BCA, O,) Ani67 
GO TO 96 AA16R 
906 “TaMTe! am16a 
KQz2aMT AM17A 
STWT (CK) BCMPLX CWT (K201 )/REPT ,ewT(K2)/REPT) AMI74 
96 CONTINUE Ani72 
NRITE(C132997) STWT ani73 
997 FORMAT(/(4E15,7)) AAL74 j 
NNTSNTIMES/16 AALS 
TSECTS14 AAIL76 ; 
1128 00 6a0m ITIMESS1,NNT ani177 
CALL RISBNOTCITIMES) AAL7A 
TFCITIMES, GT »NGROUP?Y GO TA 2aA13 aay7a 
CALL NSKINCINBUF, TSECT, 523) aayaa 
GO TO 20214 anit 
29213 IFILES1 AaLAo 
CALL ROTPCTFILE) AaiRs 


ee MA BMRA TEA ET PME Y aaie4 


Begre ie |) ho ae ee a as a a ae al be cg Se ee ee eee gt eg eee | cen eR: 


APPLY ALL CORRECTION FACTORS TO NEW SAMPLES, ANN WETGHTS AND 
STEER AND STORE 


TTTRCTTIMESo1 ) 232 
pO §998 TE21,32 
TYRtEe ttt 
8995 FFTOCIT)#¢, 
po 6aaa TELs1,16 
ICONST22eTELeol 
po 6aa1 121,16 
IRXWORICONST+S2a(Tot) 
Tesext 
TaMato~<l 
TSAMPL (T2M) sNBUF CIRXWD) 
TSAMPL (12) @WBUF CIRXWD41) RTOCORACTEL) /COSANG(TEL)@ 
1 ITSAMPL(T2M)#TANANGCTEL) 
PSAMPL SCMPLXCTSAMPL (12M), TSAMPL(T2) )#ZCORR(TFL I #STAT(TEL) 
TTelaeITT 
FETOCI Lal) Sac Pu CZSAMPL )+FFTO(TIo1) 
6AA1 FFTDOCIT)2AIMAGC(ZSAMPL) +FFTNCIT) 
600% CONTINUE 
C IF DESIRED, TIME SERIES MAY BE WRITTEN ON TAPE HERE 


A STR OL Me ee ON Pe OE eT Rig eR ee ee GER ee Nell cit Reece 


C 
C MULTIPLY TIME SERIES BY NOLPH WEIGHTS 
IPZSIPT(MTI MESS) 
DO 64205 Ist,NTIMES 
T222eI 
IT2I+IP 


TF(I2,GT.NTIMES) ITENTIMES+1 eT+IP 
FFTN (1201 SFFTO(TQ—01) #OLOTIM(TT) 
FETNCTOVSFFTOCT2) ®OLPTIM(TT) 


TAKE FFT AND PLOT SPECTRUM 

CALL FORTO(MTIMES M1 eF FTO, IFRRR) 
CALL SSWTCHC(2,TUP) 
IFCTUP,EQ.1)60 TO SA2 

CALL BURST 

CALL TKPLOT(ALA, 4) 

YSTART21.4 

XSTARTS,.5 

CALL AXTS(XSTART, VSTART, TPB 51214 4% 49M Ae OMA Ap 2AM) 
CALL PLOTCKXSTART, YSTARTS,A7e 3) 
00 5291 121,8 

CALL PLOTC(XSTART, YSTART,2) 
XSTARTRYSTAQT+,75 

CALL PLOTCKSTART,YSTART,2) 

CALL PLOT(XSTART, YSTART#=,A7,2) 
CONTINUE 

NSTRENTIMES/2 

NSTPRNSTR/4 

Y¥STARTSXSTARTo, 1 

YSTART21,2 

po §a22 1r21,9 
FNENSTRe La TSIGNC INSTR) 

CALL NUMBERCKXSTART,YSTART st eFNeMeoel) 
NSTRENSTRENSTP 

XSTARTEXSTART#,75 

XSTART#,5 

Y3TART#1,4 

NPOZNTIMES/2 
— SCNB6,/FLOATC(NTIMES) 


PEAKS4A, 
DO $023 Tai,NTIMES 
Ja2e} 
FETOCTIEFFIDN (Jot )eereF FTO (J) ene 
3023 PEAK MAMAX1 (PEAK, FFTN(T)) 
GHETRYSTARTO4,eALOGIAC PEAK) #5 
DAMIN|] ,E=axPEAK 
IPENS3 
XRXxSTART 
DO 824 Iai,NP2 
Jalenee 
YeYSTART 
TF CFETOCJS) GT DAMIN) YESHETSALOGIACFFID(J))8,5 
CALL PLOTC(KX,Y,TPEN) 
xaxe¢SCn 
8024 IPENS2 
NPQSNP241 
DO Sa25 T21,NP2 
YSYSTART 
IF CFFTNCIY.GT.ORMIN) VESHETHALOGIACFFIN(T)I¥& 
CALL PLOT(X,Y.?) 
8925 xaxeSCN 
CALL PLOT(A,2,5,°1) 
PKORS1A, e4LNGIACPEAK) 
WRITEC LS, 1LAQVCCTIMECTY, 12165) p ICOLON,CTIME (A) STEER, PKOR 
1 »(MACT),T2t,16) 
{a2 FORMAT(SX%,' SAMPLE TIME 1, 302,2%,2A2,01,A0,9Ks STEERS’, 
1 F730 ', PEAKE, F7,3," NANZEK, "USING ADAPTIVE WETGHTS ' 
a! CONFIGIRATIONS',1611) 
CALL TKWAIT 


¢C 
C 8S2 UP & WAIT 
C 
6AM CALL SSWTCH(2,TUP) 
IFCTUP,EQ,1960 TO 6aA 
C 883 DOWNSGO ONe UPa CHANGE ONLY STEER 
C 


CALL SSwTCH(3,TUP) 
IFCTUP,NE.1) GO TO 639 
CALL BURST 
WRITE (132614) 
619% FORMAT('STEERS? (F7.,3)') 
READ(13,627) STEER 
62a FORMAT(F7,%) 
GO TO 2A156 
634 CONTINUE 
C $81 DOWNSCONTINUE PROCESSING 
C 881 UPZCONTINUE PROCESSING 


USSTINPUT NEW TIME 


C 
CALL SSWTCHC(1-TUP) 
TECTUP,EQ.19G0 TO 1 
GO TO 166 

SRADAPT EQu F MAIN 

8 NTRY RADAPT 

8 LIAR ADAPT 
END 


By oi wet cl lay ap ala mit arenes meaintin: PAS NRE 
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APPENDIX F 3 
EQUALIZATION FILTER DESIGN PROGRAM | & 


| 


7 we Se POTS ENTRY qIhEE ners on ere 9 7 i 
we é salle: paieeited GEE Eee 
7 RE 3 ES aed ee 
‘ 


TR aha EERE HSER A Set Er ny Ue aie cree Opeth: A Airset e 


PROGRAM BIL TRN 96 
; CaLL FILTRIM 

END 
QUBROUTINE FIL TRIM 
NPRNUMBER OF POLES 


NTUNUMBER UF TAPS 
ACJeN) BNeTH COEFFICIENT IN JeTH BUPTERWORTHM FILTER 


SP(J,N)BNeOTH PULE IN JoTm BUTTERWNRTH FILTER 
BEBANODWIOTH OF BUTTERWORTA FILTERS 
TAUBSTAP SPACING IN DELAY LINE 
WCJeNBNeTH TAP WEIGHT IN JeTH NELAY LINE 
N({SCOMPLEX REF CriahNet 
NEOCHANNEL TO BE MATCHED 
NEBNUMBER UF FREQS 
NOBNUMBER QF NURMALIZATIUS FREY 
Imad USES POLES 
TRel INPUTS MEASURED FREQ 
\Selet AwP PER CHANNEL 
TSee@ea2 AMP PER CHANNEL 
COMPLEX AC2, 10) BP COrL0I em (Arad) -CPeC (20,80) C1 (20080) C2(20,20) 
COMPLEX XML VV, SV E20) 020,20) 
COMPLEX AL(C101),82C101),P C20), 880101) 
COMPLEX CA,CA,CC,CO 
COMPLEX CPT 
COMMON/A/B1, B2rIxTo ll, $8oIR,FY,CPT,18 
NIMENSTON Fvy( 101) 
NAMELIST/SINPUT/NPANT oe Bo TAU IT op TSaNiONSeNFoNSo IRe TDUMP,NY 
1 READ INPUT 
YFONT,FQ,0) GU Tn 900 
DO 100 NABNS,NG,4 
T1lagenvl 
15 FORMATC2TS»2F 10,4) 
PIBU,RATAN(1,) 
RADSPI/180, 
CPECMPLX(O,,PT) 
CPT ae, xCPertal 
WRITE (6,74) 
7H FORMATCUHL ss /® PRUGRAM FOR EVALUATING FILTER MATCHe) ‘ 


WRITE (6,79) 
79 FORMATOCLX,/e FILTER CURFFICIENTS *&) 
Bae, eP lad 
' Tatso - 
‘@ SELECT TAP WETGHTS FUR REFERENCE FILTER 


| 
| 


cari ee oF 


eeeeaeeeaneeeeneennen 


RE An ENE EE RE mR pe I pn ta 


asc i aia 


00 50 JuteNT 
w(1,J) 81, 
TFC J eNEWNIZ2) WlteJ) 80, 


50 CONTINUE 
TFCIR, EQ ,.1) CALL DATACNIsN@,NSONFo JP ORAD) 


TECIR FQ,1) GO Tm $00 


COMPUTE POLE LUCATINNS FUR BUTTERWORTH FILTERS 


» 


{ 
i 
{ 
‘ 
q 
( 


NO 2:0 Net,Nnp 
BPCLpNIBBSA ACEXP (CPR, 5H (2, MNe1Ld/a_g/NP) ) 
VaRaNF(0,) 

VYBCERP(2,2CPay) 


| 
UUUSRANF(3,) 


WERANF(O,) 
10 SPCANIBSP(CL NIAC 1 eee 06H VYR(KXe,§)) 


BUTTERWORTH FILTERS. 


1 am RUE + 


30 CONTINUE 
20 ACK ON) BACKRON) 8(8/2_) RANP 


PRINT PARAMETERS MF FILTERS 


Oi) 40 Nel,Nne 


a1 FORMAT(HE15,6) 
WRITE(6,89) 8B, Tat) 


2ee 


PO Of Kat,ht 
OO 00 LaleNt 
CUKoL 80, 
Ci(e,Le0, 
CaCK,L)s0, 
OO of MaieNpP 
DO 61 Nel,Nep 


PTE RT I a mm mH 


VYBBPC2,N) a( Kol) 


VYBSPCL,NJ a (Kel) 


VYBSPCI NJ ac Ket ) 


6! CONTINUE 


D(KeL aC (KL) 
on CONTINGE 


101 CONTINUE 


bd] 
INVERT COVARIANCE NATRIX M 
® 
CALL MATINV(C,NT) 
* 
Ld COMPUTE STEERING veCTUR 


NO 70 Mat,NY 

Sv(M)an, 

Pt) PY Netot 
11 SVEMIBSVTMI ECL CM, NI RW(1,N) 
7H CONTINUE 


COMRUTE LMB TAP wEIGHTS 


po 20 Ketee 

NO 20 NeleNp 

ACK,N)Q1, 

NO 30 JateNnep 

TFCIeEQN GO TU 480 

ACK N)BAC KON RTs (SPOCK NI OBR (KH, S)) 
| 


PRINT GON, CCCOK LoL BLONT), 
PRINT 2O0, (CCCUK, LIgLaleNI), Kai aNty 
PRINT 2oO, C(CACK LI gL aigNT),Kat,NT) 


er TS. 


WO WRITE CHGS) SPOLLN) »SPCRON) ACE, N) pAC2ON) 
89 FURMAT(s///&@ GANDWIDT Hae, FI0 28 TIME DEL AVaa, P10,4//7) 


COMPUTE SOVARIANCE MATRIW OF TAP MUTPUTS 


MNBCONIGCAC 2M) eAlC2eNIACCONIG(SPCA0M) OSPC2,N)) 


TECK LIL) VYBCONJG(SP(C AM) aC Lek) 
COMaLaCC met exxeCEXPCVYeTAU) 
XXBCONIGCAC 20M) eACL Ee NIZCCONJIG(8P (30M) eSFPC1. 8D) 


TECH LT AL) VYBCUNJG(SP(ReM) ACL OK) 
CACHOL IMCL CK oh oRxeCEXP(VYatay) 
KXBCONIGCACL OMI AACLONIZCCONIG( BR ( 12M) SP CI0N)) 


TRCMeL TL) YYBCONJGCSPC1L OM) De(Leok) 
CAC Ke LaCeCksLyaxXaCEXP(VYaTau) 


KBL,NT) 


i 
q 
: 
4 
‘ 
3 
| 


[ 
| ny AO Mat,Nt ae 
wl2.M) 806 
Nu Bt NaeteNt 
81 WC2eM) Bn (ae) eC (MeN RSVIN) 
Bo CONTINUE 


. J 
F 
11 ord man mele edi tall 


a PRINT THE FILTER wetGntS 


CO 62 Jat,NT 
A 62 wRITE(6,83) Sem (tedrenleded) 
! BF FORMATCIS,4F15,5) 
WRITE (6,84) 
Bua FORMAT(IX,//) 


COMPUTE POWER IN HuUTPUl 


VYB0, 

XXBO, 

DU 90 MBtyNtT 

NY 90 Neate 
KRRKKACUNIG OWED eM I ACR Cite ND AWC HAND 
ROK MON LA, MIRCONIECCL MOND AWOL OND) 
YYBYVOCONIG (HCA, M) RCT CMON) RW CLAN) 
t VYBYYOCUNIG CHCA) DPD UMON) Ra CReN) 
| 90 CONTINUE 

‘ VYRYYOXX 

PUUTBCasS (KK) 

, PREFSCAHS(YY) 


® 
* PRINT FILTER RESPONSE 
fe 


Fase, spl 
Cath FILELI CSP, Ape NPyNTob, TAUGLP ONE ON ON@) 


300 CUNTTINQUE 
® COMPUT CUVAR MAT USTNG FREQ 


| 
t 
| 
| 
TECINT, GEST) UM TU 100 
TxuTsIutel 
tristhsaei 
i 00 62 Kale,NT 
] 00 62 (wk NT 
4 caschsccecCfhst, 
vysCPra (Kel) 
i D0 o3 TaleTl 
¢ WKMBCEXPCYY@FRYCT)) 
CABCAeKXRCOINJGPBatT) )ahel(l) 
CBBCBexxaCOndG(B2¢T) »eAI CL) 
CCBECCeRXMCONIG (HY (CT) ARI CL) 
COBCOSCUNUG ERX ECUNIGCHACT) eH1 (1) 
o$ CUNTINUE 
C(KeL)aCA 
OCKsL) BCA ; 
Ci (KL acts 
Cachet rate 
TECK,EN,L) GO TO 44 
C Chew) BCUNIGCCAY 
DCL Kp actlLek) 
CithLea) stv 
Cece KyaCIngGcercy 
o4 CUNTINUE 
62 CONTINUE 


3 
E 
' 
| 


a 


20} 


-— i ~ 
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PORMATCAM,Qi2etoeltes) 99 

TEC LOuUMP,E9,0) Gn TO 103 

PRINT 200, (HB1(T), Laiedl) 

BRIN? 200, (maT), tet.it) 

PRINT BOO, CC CCmol ob Ole NTI -eBl ent) 
PRINT 2OO,CECECK LI oL Ole NT), Kal ant) 
PRINT JOO, CCCACK LoL ALO NTI, KOI ,NT) 
FORMAT({H, @F11.3) 

60 TH lot 

CONTINUE 

GO wv. $ 

CONTINUE 

RETURN 

END 

BUBROUTINE DATACNL sNADNS NE, JE, RAV) 
READ AND BELECT Oata 
NECILIONCCS) aRe ICOMP OF REC CHANNELS 
NECRIFNCCA) ARE QCUMP LF REC CHANNELS 
NioN@ OESITGNaTe REF AND UTHER CH 
NFONUMBER UF FRECAS 
NOBSELECTED NORMALIZATION PREO 
DIMENSTIUN NOCH), HACB010) ACU, 301, POU, 30) CCK, 2) 
CUMPLEX B810901),82(101) 

COMPLEX 88(401) 
CUMMONSASAL Reg ivlell,S8,tR,Fy,CPT,19 
COMPLEX CC 

CUMPLEX CPT 

DIMENSION FYCiOL) FxC104) 


REWIND 9 
Jislésa 

JF a6 

NEC] )ahijadal 
NC C2 ANI #2 
NC (C3 anareest 
NCCU) 8Nared 
TECLO FE Q.k) NC Ceyane 
TECIS,Fu,)) NOLEN) 

DO 1 MBL pNF 

No 2 Kele,JF 

READC9,8) KKAF,(DACKe J), J81,0F) 
AC@DA(1,1) 

PCe@D.(5,1) 

FX (mM) aF 

J2asJF/e2 

PO = leieJ) 

N@C(NC(T) el) sJF ol 

JIBMODINC (Tet, JF) o) 

ACT M) BDAC oJ) 

PCT »M)epa(NeJ2,J1) 

TECN,EQ, LAND, IJ 60,1) GO TH 7 
ACT OM) BACT OM) OAL 

PCT ,MIePCL em) PC 

CUNTINUE 

CONTINUE 

CUNTINUE 

OO 30 TatshF 

FYCT) eof X(NFetel) 

FYCNFoT)@F X(T) 
00 © Iatied! 
CCT, s)aallsn$) 
CCI,2) eP(1.NS) 


Ababa et 


by oR a aor onal veal eas | 


we pp eee oe egg 00) serene seg oe 


Re er conn ervecermripnnne tines eens ns sebeapaenentine  u e CO repeat Es tee de aah pv guerre eae Sa ana 


1 aetna 


C 100 
Nu wo J@ei,ne 
Du S&S 1LOLedt 
ACLs J) eaClevretlt.t) 
PCLeJyarP(loa sat (1,2) 
TECIIL Fad) Pll, J) SP(l,Je90, 
5 CUNTINUE 
ri FORMATS) 
a CONTIAIE 
PRINT 20 
PQ 10 MalsNne 
NU 10 Nate? 
AMPaIN, aaCA(N, 4) 720.) 
AT@AMP ACOSCP (Ne) aRAN) 
Lane ‘ 
TECTB Eek) Ame MACACL OM) 420,) aCNSC PEL» M)RRAD) : 
TECIS,Fa,gl) ANMAMPASING| PN OM) eRAN) 
TECN.EN,2) GO TH At 
CCECMPL KACAT, AW 
RICNFetempacdvsutlC) si : 
BY CNFemyace 
6u TO to i 
i CONTINUE } 
CCBCMPLKLAL, AW) i 
R2(NFe te) BC NIGELO) | 
RECNr eM) BCC 
in CONT TAcle 
8 FURMATCTI,F§,0,0F9,4) 
9 FURMATCIX,AR9,4) 
ai FURMATC IN, AE12, 35) 
RETURN 
FAD 
SUBRIVITINE PILPLTCSH, Agnes NP,NT, 8, TAUSCPHNP NI ON@) 
BISKUTTERWORTH BI TER, REFERENCE CHANNEL 1! 
GASBUTTERWURTE FY, TER, CHANNEL 2 
CiBOVERALL CHANNEL 1 RESPONSE 
CaBQvERALL CHAwNEL 2 RESPONSE i 
RIMENSTON FY(1O1) | 
COMAONAA/HL Reo lvtell SSeIR,FY,COT,I$ : 4 
COMPLEX CPT ' 
COMPLEK AC2, 10 FSP CRIA) eH Co 20) HICLUL) sVAC101) CICLON»Cacio+) | 
COMPLEX $8(191) ; | 
4 


FE me a i a 


Se net cae fe atte nae + te a 


ss 2 & ® 


CUMPL EX CRS 
COMPLEX FRESP 
CUMPLEX AAA 
RIBRARRQyRRUsRri sarees), 
AMPTOTISAMPTNTABn, 
Titetl{e 
PRINT 9O0eNLeN@INT 
900 FORMATC® CORRECTION PILTER FUR RECEIVERS wyle,e AND a, 
1T2e" wITH *,f2,% TAPS #) 
PRINT QQ1, Tal! 
901 FURMAT(Ce® FOR A TAP SPACING OF @,69,4,8 SeCS, @) 
PRINT 902 
902 FORMATCa FREQ PraSe AMPLITUDE YOTAL FILTER 
LFILTER § ®) 
903 FURMAT CR ERRUR FRROR Mg FRROR PHASE 
1 AMPL, = *) 
PRINT 900 
9Qa FORMAT(® (HZ) CUFLREES) (08) (08 PUWER) (DEGREES) 
4 (bH) 8) 


ee P8409 53 a Z | 


Pe Ee 


} 
| 


en ee el ads wadémcmmndinnmtidiee nen tntieeett ditt imaemaaitatiae 


LR Re ne tn ae 


908 


i 


oo 
Vv 


30 


Wg aro ee Sse ees 
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FURMAT (A REFUPE AFTER BEFURE APTER 
PRINT 905 

on 40 wat, ty 

PECER, bu,1) GO TN I 
FAEQBeHeA eHe( Key I/IT) 

FY (CK) OFREW 

Red *CPaFRey 

as(k)s8 

BitndeReatndad, 

00 11 NetsNP 

BL CHDORL CRI OAC TL ONIS(SeSPCIIN)) 
MaiRVOR|ACA) OAC 29ND 7(8O8P(20N)) 
CUNTI whe 

gu Tn @ 

CONTINUE 

PREQUEY(K) 

CUMTINUE 

TECERED LE Oe) on fo 16 
CrcmeCeacadan, 

NO 12 Natent 

CLERIC ORVOCENP( OCR TORRE GON) A(T YN) 
Caw aCaCn) eCEXPCeCPTeFREGANI #W( AN) 
CONTINUE 

CiCHIBC CA ABL OK) 

C2aCndeCatn) akan) 
RIBRIeCaRS( HI (Ketel K) eee 
PABKRSCARS( CICK) eC A(K) ene 
RIORBeCAAS (HICK) Aee 
RUBRUSCARS(CI (CK) AHe 
ALAGCABS(ALCK)) 

AzeCans(Ad(K)) 

AMPTOTIisCaasdAtol, )arAeamPlOTl 
asecauacCicKn)) 

auecans(C2c(k)) 

AMPTOTAB(AdsASalL, DeRaeanPIate 
Py_BREar (BI CK) ) 

TECPE Ede De Plainnnur, 
PLMATANQCAINAG (CE (RD) PL) 
PeRsREal (He(K)) 
TECP2,FQ,0,)Pasinnnon, 
P2BATANZCATMAG CHP (K)VeP2) 
P3BREAL (CI (K)) 

TECPR Faved PSRINVAddG, 
PREATANZCATAG(CH CK) 12PS) 
Puerfal (Ce(n)) 

TECPU LEQ Ue) PUBINUON0N, 
PUBATAN2(ATHAG(CA(K) ), Pa) 
ASBK/2. 

TECFREN LT 2% Mk FRED.GT US y aU TO $0 
RPLBRPLe(HieP2)and 

RPZARPSd(F SaPulene 

CONTINUE 

ADR YBV|N, RALUGINC ALAN) 

ADB2B20, eALOGIC (add) 

APHi a( PAP! )#57,3954 

APHea( PUPS) A57, 2954 
ATOTPaCABS (Ba (kK) ot1(4)) 
TECATOTIALE,1.F 919) ATOTI81 Feld 
ATOTIwPO, MAL NGIOCATUTI) 
ATQTSeCARS (CAC) ol t(K)) 
TECATITA LEV eFet) AT ITea1,Rt0 
ATOTAmav ge HALIMIOCATITA? 


REFURE AFTER @7 


TT Cee eee Se oe i, a Se ae st UR SERRA OR ROT RE. 
SER EG A LN TEER C8 CNT FE ET I TNE TT Tee 
f : 102 
: FREGPEO, 
i EEBALOG (106) 


00 950 KKat,NT 

Plwh,14159865 

AAMwL AFLUAT (KK at) Ree RP LRP REQSTAL 
—— RAARCMPLXCCOSCAADS SINCAAD) 

, 950 FRESPEW(2sKK)HAAA+FRESP 


1 

oa 
e 
i. 


CR eaten matnan wivw inn att MARR 1 Sn i Title Silesia % 


WTR2kPLRFREQP TAL 
FILPHeAPHe@ APH 
i FILAMPSCAUS(FRESP) 
i IF(PILAMP,LE,' gel 0) FILAMPOL,Emi0 
fF FILAMPm20-RaLOGIACFILAMP) i 
I po OBRINT 9 0bs FREU, API yp APH2s ADBI, ADRQOATUTI Pp ATOT2¢F ILPHo FIL AMP 
f F906  FORMATCIXS FS el OF Tete 2h ed) 
; 10 CONTINUE 
A WPTOT1 820 @ALNGLOCSQRTCAMPTOTIZELOATONF) D414) 
AMPTOT2 620g kALNG1OCSARTCAMPTOTAZFLOAT (NF) D419) i 
RALB10, #ALNGIOCRY/R3) : 
RASMIVSAALMGIOCRA/RG) 


RPI BIBO/PIeSQRTCRPI/FLOATONE )) 

RP2e1a0, /PIRSGRTCHPAZELOAT (NF) ) 
 PRRBRAL ERAS 

PRINT 9O7T RPL eRPPeAMPTNT 1, AMPTUTA»RALSRA2 
907 = FORMATCR TOTAL HAF Tee) 

PRINT 908-RRR 
908 FORMAT(C&® WET REDUCTION OF MISMATCH ERRORS *,/F7,2,#08,%) 
RETURN 
FND 


LOE LTE LIS ATER P TT LOLOL, TRO TS TOR LLM LE OIE 


REY LE SELLE IAN AIG 8 FL NRT I ECDL INO 5 OLE NGL ITE IE TEL ET AOE CI ar TOL i a a tg a 


TRE ERO IR cE 
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APPENDIX G 
EQUALIZATION FILTER DESIGN RESULTS 


ne ae en a AD 


2 if Fa ot east e eSe 


20a ol 2 «die 


Page © Spee 


es 


Sw 


sect Ysa Mi Ce aie i ea tas 


és 
’ SURE eee ce ers e see ins es oe ae 


shy it aa ad ah RA iia ee Te ie i ia ii ce i le 
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PROGRAM FUR EVALUATING FILTER MATCH 


FILTER CUEFFICTENTS 


0,006000 
1,00000 
0,00000 
0,00000 


CORRECTION FILTER Fok KECELVERS 
FOR A TAp SPACING UF 


-FREQ 


(HZ) 


15,0 
20,0 
25,0 
30,0 
35,0 
40,0 
45,0 
50,9 
55,0 
60,0 
65,0 
70,0 
73,0 
60,9 
65,0 
90,0 
95,0 
100,90 
105,90 
110,96 
TOTAL 


4s 
NET REDUCTION QF MTSMATCH ERRURS 


pHaSE 
ERROR 
(DEGREES) 
BEFORE AFTER 
74a #, 33 
* 6A #49 
J) 58 
© 86 *,64 
7,890 0467 
oi oy ow yn 
-.68 #91 
= 6% #50 
° 34 °,25 
0,90 203 
230 227 
200 de 
Aa 275 
1.6 299 
1.15 095 
77 209 
229 07 
°,27 =.48 
| 2,99 
mee wi,it 


O,v0000 #,00460 
0,00000 1,01299 
9,00060 #,00462 
0.90000 #,00394 
1 AND @ WITH 
20040 SECS, 
AMPLITUPE TOTAL F 
ERROR MS ERROR 
(DB) (O06 POWER) (D 
RERNRE AFTER WEROKE AFTER 
weld wel? #35,40 =36,76 
eeld weil 034,29 =36,44 
wel2 eh w§4,0u5 © 37,47 
eli 7.06 ©35,02 ~36,6! 
oe =,ue 55, 1e #38,90 
a,f7 eve 235,89 #=39,3e 
005 60S 937,76 939,43 
wee ev? #39, 6e #37,97 
we 2 oil 44,81 °37,76 
0¢ (0 014m209,00 935,74 
2M aT 245,32 935,45 
we ol? 39,4 ©35,93 
oe? 009 §©35.75 230,13 
oeld e 03 =31,60 #35, 00 
weea °,05 a29, Ad 35,04 
wy a0) ~ei3 e29,04 35,1! 
oo 33 mei? 30.160 236,18 
wed #.16 #50,73 @36,06 
weet #,19 333,26 937,29 
well o,01 937,68 240,05 
elo el? #33, 32 *35,09 
2,77No, 


a TAPS 


ILTER 
PHASE 
EGREES) 


015 
ai9 
eel 
e2e 
eee 
020 
ai? 
213 
008 
Pak) 
2.93 
e,18 
#13 
e,17 
med 
m,2e 
e.2e 
ee) 
#19 
#15 


aaa ocala 


©,90000 
~00000 
290000 
290000 


FILTER 
AMPL.e 
(08) 


201 
202 


Mea ee ee oe 


Oe a en Oe aaa eae 


Ee ge en OO ET ee eg ht a en ee Me Fone Sey ee eee 
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PROGRAM FUR FVALUATING FILT&e® MATCH 


PIELER CORFRICTENTS 


FOR A TAP SPACINu UF 


FREW 
(HZ) 


15,0 
29,0 
25,n 
50, 
35,0 
40,n 
45,0 
50.0 
59,9 
60.0 
65,0 
70,0 
79,9 
80,0 
45,0 
90,0 
95,4 
109,0 
105,90 
{10,0 
TuTat 


pHa 

FR 
COEGR 

BEFORE 

wl iin 
el ta 
ol 2A 
el.2a 
el is 


we Ay 
12a 


0.00090 0.00000 =,00973 
1, 00000 0,00000 1,01715 
0.900909 0,00G%y @#,91540 
0,00000 0,v0000 #001020 
CURRECTION FILTER Fnk RECELVERS {1 AND S ATTH 4G TAPS 
$E AMPLITUDE TOTAL FILTER 
ur EwRROR M§ ERROR PHASE 
FES) (u8) (OK POWER) (REGREES) 
AFTER SEFORFE AFTER GBEPURE AFTER 
=,9? wel7 Ce a) = $3,9u 33,37 eid 
“290 0.97 mei2 =$2,90 733,2c6 22d 
e4,00 29h 2,09 0©$2,75 934,01 028 
=,90 oe 4 meS 34,41 © 36,35 ete 
=,81 eo, 2 meht 954,27 937,56 o 34 
2,06 well 005 $4,946 © 38,42 e 36 
meB Pak) aul =36,69 ~38,88A e 36 
mee ed olf #G0,14 #38,06 oe 36 
004 03 013 45,75 937,07 235 
23 0,00 01S5"200,00 34,82 033 
eo? wells A ie) 243,09 =33,59 e3i 
298 we? ee) $7.03 #33,39 Pr.) 
1,05 eelS 0VAR 33,02 ©53,17 25 
1.29 weed 000 29,46 932,66 e2e 
1,03 #235 2,09 @27,.3e 233,66 Pe i.) 
ete we4o mel? 26,46 #34,39 ee) 
#57 a Fl) =een =26,65 =33,99 oN 3 
el.o8 ow, 47 =.16 26.485 =31.93 ot0 
ee. we 86 eeud we A, 0H 230,96 208 
we 7th wo e3 ell esi.01 231,83 095 
1,17 oeh elt ©50.39 935,55 
NET RERUCTION OF MISMATCH ERRURS 2.9408, 


»90000 
#,00000 

2990000 
#,00000 


FILTER 
AMPL, 
(068) 


w,lh 
2,05 
9,03 
#,0! 


i 
2 
3 
NI 
a 
{ 
: 
i 
u 
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PROGRAM FUR EVAQUATING FILTER MATCH 


FrLrEk COEFRICTENTS 


a ee ae ee 
. a 


\ 0.00000 0.99U00 e,0vuaua =,00000 
i e 1,00000 9, 00000 1, 00468 200000 i 
; 3 0.90000 00000 2.00817 200000 
: a 0,00000 0,UU00N # duvide 290000 
CORRECTION FILTER Poe RECEIVERS 1 AND 4 WITH & TAPS 
FOR A TAP SPACING UF 20040 SECS, 
FREQ PHASE AMPLITUDE TOTAL FILTER FILTER 
’ FRROR ERROK MS ERROR PHASE AMPL, 
‘ (HZ) (DEGREES) (DP) (DB RHWER) (CEGREES) (0d) 
: BEFORE AFTER UFFORE AFTER mEFOKE ARTER 
FE 19,0 ° 2A ei? M4 —=,02 46,4) 748,14 ell =.03 
‘ 20,0 Bn eee aM mA OUTRO 946,44 014 e,02 
. e5,0 wig eed 2,00 @,0) ©4$,01 "40,76 of? =,02 
7 30,0 Lr | ei,¢4 eo, mee e43,24 =47,55 019 2,01 
35,9 e 44 e.e4 ae) mel e42,67 =47,09 2 vd 
4g 40,0 ° 3a e,i?7 eo) e01 043,55 =5),e2 efi M1 
45,0 e130 2.10 we] eA e45,58 52,51 020 V2 
4 $0.0 el3s eei5 0 v3 #45,00 247,08 029 e038 
. 55.9 e.17 <0e: “ms00 003 951,19 46,45 018 20d 3 
‘ 60.0 0.07 ol? 600 =o VS=200,00 945,99 01? 105 
q o5,n 13 oak aw le 24 80 G7 MUS, 52 14 6 4 
q 70,0 28 245 204 003 M4S,2c 945,73 ete 206 
75,0 22h 037 ae 00 evl o42,.27 944,05 010 007 1 
89.90 235 ede weld eve 537,81 242,06 28 908 ‘ 
85,0 a) eel ais #,u5 256,30 eue,74 eb 208 1 
90,0 oq #,00 eid e,u07 #38.63 o42,358 04 008 : 
95,0 © ,49 4h eld ee6 e3o,Ue #41,47 003 209 i 
109,00 Fy ait weld «=e 02 957,24 940,14 oot 009 { 
105,40 he | =.9e wa 2005 =$9,05 “36,61 eM} 209 4 
119,90 |,83 e638 Ou 013 942,26 939,47 00) 09 i 
TOTAL JAR a) 007 004 240,05 942,81 { 
NET REDUCTINN OF MISMATCH ERRURS 2,74D8, | 
q 
a ot 1s ands a xsa rmnemaiteneienbllledlaiadet Tila aie as tient wees ite rina 7 | 


I RT EP Se es eee ss i SERA 
RTT aT ioe ici hc I RRO OR RRC Rs ¢ SA EE i OR CREE 


| SERRE Resa . SAREE EON STERN & tegen tee 2 URE TRE Re ie ae Bega A rnek Sou mr rmgmre Sats ecu Ce at 


a eel aa eT 
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PRUGRAM FUR EVALUATING FILTER MATCH 


Friree COEFF ICTENTS 


SEE REET et 


1 0,00UY0 0.00000 ©, 01603 #,00000 
2 1,900000 U_,V0000 1,01125 #,09000 
3 0,00700 0.00000 e,02052 209000 
a 0,0u00Q90 0,90000 #,0uU355 #,90000 


CORRECTION FILTER Fre RECETVERS 1 AND S WITH & TAPS 


IL aT I OR EI to I FN oe 


FOR A Tap gPACING UF 20949 SECS. 
FREY pHaSE AMPLITUDE TOTAL FILTER FILTER 
ERRNR ERRITR MS ERRUR PHASE AMPL, 
(HZ) — (NEGRFES) CK) (PB POWER) (DEGREES) (De) 
BEBORE AFTER BRFEORE AFTER GEFURE AFTER 
15,0 91.0% 9685 e149 ,09 952,30 935,28 e22 «.23 
20,0 el.ty 9647 e122 0B HRA,07 934,89 228 °.20 
25,0 elle ea! atl 906 932,61 36,00 32 #1? 
30,0 el Oy 2,64 atl o.04 934,94 =38,72 63d °.14 
35,0 #99 ©,95 a9 m2 0$4,A7 240,60 37 #10 
40,0 877 mel 007 e01 =35,89 @42,/6 36 © 06 
45,0 @ 64 =.25 eb V4 38,01 44,04 e395 #,02 
50,0 9.4K seld 294 o0h 41,24 242,88 932 702 
$5.0 ro 204 002 209 P74) M40,41 929 296 
00,0 80,96 cath = 1,00 o11=200,00 937,74 724 ell 
65,0 225 045 4 ait ©44,46 #30,45 70 15 ane. 
TO," 49 aod ny.) 219 994,52 *36,e2 6th 018 { 
75,0 273 ahe e,tt eh @34,49 ©35,90 e10 ee2 : 
80,0 80 066 =e 2 003 @$0,RO FBoe_l! 695 25 
85,0 eta e76 a,eSi e.$ e28,u0 ©37,17 20) 228 
90,0 4% Px | ey #10 27,39 37,99 #02 239 
95,0 © .2n e235 eo, il #,14 =27,3o #37,24 a.0a 032 
100, © .9a el.u3 ae t4 oyl4 227,05 34,48 #05 234 
105,49 elo: #1.09 aed °,09 Crane b) # 33.67 a MS 236 
V1N,O we ln ee,ih med medi w3ten) 234,70 2,95 o37 
TOTAL 092 084 ses vOR 950,98 w30_'7 
NET REDUCTION MF MISAATCH ERRURE %,19NB, 


j 
{ 
a 
4 
3 
aq 


hy ee SE, SE 


mn eae Ai ett gaat 


Ri as 8 
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PROGRAM FUR BVALUIATING FILTER MATCH 


Ewe 


FILTER COEFFICTENTS 


0,90000 
1,90000 
0,90000 
0.00000 


CORRECTION FILTER Fok RECEIVERS 


FOR A TAp @PACIAG UF 


FREQ 
(HZ) 


15,9 
20.0 
25,6 
30,0 
35,0 
40,0 
45, 
§5,0 
00,0 
05,0 
70,9 
75,0 
89,0 
65,0 
90,0 
95,0 
100,04 
105,90 
110,0 
TuTal 


NET REOUCTIAN 


peaS8t 
ERROR 
(DEGREES) 
BEFORE AFTER 
e167 ~1.%6 
«1,59 1,20 
wl lua 1,02 
o1.37 2,47 
el .2u e,/)2 
#1 Oy e252 
= 80 =,30 
*,69 wees 
o, ha 207 
9.00 2 $4 
3? 059 
oon 280 
4% 290 
1% 1,12 
2 097 
99 295 
o,23 #,$9 
e1.Op e1e10 
o1,8&% 91,94 
e2.2% ee 50 
1.is 1,02 


0.00009 @.O1uet 
0,00000 1.01480 
0,00000 #,02009 
0,00000 @,00493 
1 AND © WITH 
20040 SECs, 
AMPL A TUDE Tota F 
ERROR M§ ERROR 
(DR) (0B PmwEr) (0 
BEPORE AFTER BFFORE AFTER 
004 @,14d @©$0,8) @34,160 
fa a.i2 030,835 =32,00 
04 ©,09 @31,63 333,92 
005 @.06 933.13 730,43 
0 Od o,Ue 253,47 ©38,31 
04 02 954,53 240,47 
003 206 @S6,Aa1 941,27 
203) g hO 958,75 938,91 
Pa | el2 944,86 937,38 
0290 9352200,00 934,04 
2_ MG 915 242,95 =33,81 
we 9 old e577 01S MSH,14 
ee) 10 ©3345 ©34,57 
25 003 29,37 935,91 
2235 =,05 e27,22 234,87 
e446 melt @e26,2e =%$,e9 
ee35 @el1F 926,35 974,90 
oe5K °,19 @=26,2e #3303 
we KA “12 27,635 #32,35 
o,39 me02 =30,58 ©33,73 
025 ell 29,91 #35,66 
OF MISMATCH ERRLURS 3.9900, 


cle, aii 
7 
290000 
#,00000 
200000 
#,00000 
a TAPS 
ILTER FILTER 
PHASE AMPL, 
EGREES) (08) 
o3e ©,14 
040 *.16 
e4o #13 
250 #,09 
52 @,06 
eSe o,01 
050 003 
246 007 
41 ell 
234 iS 
ee7 019 
020 022 
13 PY-+-) 
26 225 
61 Pe Ts) 
0,03 32 
#256 34 
#08 e358 
#208 036 
207 037 


20d. as arma... codssiniaimiiAiS aM? dalabaiad aaa Bede ated 


eee | ee 


oe ee 


oe 
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PROGRAM FUR FVALIIATING PILTER MATCH 


Fruyek CORFFYCTENTS 


C,0009 
1.00090 
0,00000 
0,0N000 


90,0000 
09,0000 
y,v000 


CORRECTION FILTER Pre RECETVERS 
FOR A TAp @PACING UF 


FREQ 
(HZ) 


15,9 
20,0 
25,0 
30,9 
35,9 
4u,n 
45,0 
50,0 
55,9 
5,0 
79.0 
75,0 
80,0 
65,0 
90,0 
95,0 
100,90 
105,40 
110,0 
TOTAL 


NET RENUCTIAN 


pH, Sé 
ERROR 
(OeGreeS) 
BEFORE AFTER 
@ AG #72 
#99 #8! 
o1 G4 #45 
ai.» =,/78 
a) 2,74 
29 #,o03 
ory #46 
*,55 web 
2,29 e,00 
0,99 e228 
wSa ool 
47 v2 
mT) leer 
1.94 1.2% 
279 98 
220 237 
«77 #.03 
oi Ay @#1.69 
22,60 ee.51 
#284 e2.79 
1.20 1.15 


engat § 
AMPLITUDE 
& Rate 
(Did) 
HEPORE APTER 
Pa he ei! 
a er ret 
ey Rt) 0,08 
we #05 
eee a, 
ae Oh 02 
we'd ev 
Ol 09 
el ell 
H.90 14 
we aif 
097 vile 
weik 07 
e,ed 200 
we 3% 2,09 
wy 4d @,16 
eed =,19 
o,45 #,it 
eed #01 
2,19 eta 
fl eid 


OF MTS“arCr FRRURG 


Q =,o10)t 
Q 1,01651 
0 #01498 
0 ©,00078 
1 AND 7 with 

ECS, 

TOTAL 

mS ERROR 


(fn POWER) (0 
JEPOWE APTER 


=$6,34 
o54,75 
o 34,49 
=$S,70 
# 33,55 
# 35,95 
$7, au 
e4i.as 
046,51 
e200,00 
@$,54 
37,31 
~$3,14 
#29,71 
o27,5e 
~26,69 
meb,As 
e26,78 
=e8,P4 
o$i1.i/ 
#30,835 


#35, 50 
“34,72 
#35,37 
@37,56 
-3e,17 
38,93 
239,86 
#39,78 
35.33 
@35,07 
w$4,$u 
=34,u3 
33,36 
#35,14 
235,94 
034,70 
eta ,14 
«33,77 
*so,/2 
31,53 
$5,684 


t,0106, 


4 TAPS 


IL TER 
PHASE 
tGREES) 


o13 
et? 
eal 
a24 
226 
eel 
+28 
229 
029 
028 
eel 
25 
eed 
e2i 
019 
216 
14 
ele 
eA9 
oo7 


290000 
#,00000 
#,00000 
@,90000 


FILTER 
AMPL, 
(08) 


#,06 
#,08 
#,03 
02 
00! 
203 
205 
08 
ell 
014 
elo 
019 
eet 
2a 
.26 
28 
230 
e351 
32 
233 


ae ea i. Re Og ee | 


ONS EE UE OM OE es ae ae AS 
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PRUGHAM FUR BEVaLiatING FILTER MATCH 


cwhy— 


FILTER CUEFFYCTENTS 


0.90000 
1.99000 
0,00000 
0.00000 


CORRECTION FILTER Fak RECEIVERS 
FUR A TAP @PACING UF 


FREQ 
(HZ) 


15,4 
20,0 
eS. 
30,9 
35, 
v0.0 
45.0 
50,0 
55,0 
60,9 
05,0 
AUP) 
75,0 
80,0 
85,0 
90,0 
95,0 
100, 
luda 
110,09 
TuTal 


NET REDUCTIAN OF 


Pa 

FRR 
(DEGR 

BEFORE 

Le 1-) 
255 
#55 
7.54 
«5a 


SE 

OR 

FES) 

AFTER 
#37 
e.e7 
=.el 
eRe 


019 


Q,v0u00 
0.0000 
00,0900 
y,v0o0 
200480 8 
AMPLI TUNE 
ERROR 
(pR) 
BEFORE AFTER 
e,td @,(6 
e,9 2,04 
@ Ce #,u3 
era.) =.02 
ee0h eva 
wg hs se 
@,in evs 
we V5 
ole 005 
0,00 096 
a, 0 ev 
a,(t 3 
ee) 202 
eo %3 *,%2 
eeNS ~,04 
a, fd =.96 
ee) 2,05 
205 =,03 
08 001 
ei 004 
eVo eA 


MISMATLH ErRRURE 


) 200885 
0 1,90118 
0 200336 
0 =,00856 
1 AND @ wITh 

GCS, 

TOTAL € 

M$ ERROR 


(Nd POWER) (0 
BEFORE APTER 


236,48 
© 37,0) 
#38,00 
038,53 
259,21 


4 e40,§3 


eu2,71 


244,04 


“49,22 
©200,00 
o51,70 
ewh Su 
45,18 
eit .69 
41,53 
243,07 


5 eb1,75 


#4729 
43,15 
040,86 
240,79 


e414 ,00 
#43,09 
e46,50 
ou7,73 
#=Sy,00 
e5y),59 
e4u,80 
245,03 
od5,43 
42,95 
246,43 
29,14 
$46,99 
#45,18 
243,00 
2460,¢8 
“51,75 
“64,76 
#48,00 
245,16 


44,3006, 


4 TAPS 


ILTER 
PHASE 
EGRFES) 


eee 
226 
o3t 
033 
33 
e33 
2 
22a 
21S 
208 
200 
©2097 
eel 
2,20 
°,25 
eee? 
2,28 
e,27 
o,eu 
e,20 


@,00000 
#,00000 

290000 
#,00000 


FILTER 
AMPL, 
(D8) 


004 
04 
208 
096 
296 
007 
007 
207 
007 
096 
205 
08 
203 
201 
=,O1 
2,02 
e,04 
2,06 
2,07 
#,09 


Aotearoa _ ie oe Seba, con 


ae 


PRIORI BRD OT ER eR NT RB FEMA EET. oem pee 


FrLPER CURFRICTENTS 


PROGRAM FUR BVALIIATING FILTER MATCH 


t 9.09000 0.90000 e,01175 
2 1.90900 0.00000 1.01390 
3 0.00000 0.00000 ©,0s246 
4 N,fu000 0,00000 =,00240 
CORRECTION PilLTee fix RECEIVERS 1 AND 8 WITH 4 TAPS 
FUR A TAp QPACING Use 20040 SETS, 
FREQ phaSe AMPLITUDE OVA PILTER 
ERROR ERROR MS ERROR PHASE 
(HZ) (DEGREES) (OR) (Os POWER) LOEGREES) 
BEFORE AFTER inFRORE AFTER HWEFURE AbTER 
15,9 = 56 edd oe} 2.10 ©U0,h) 937,55 ef! 
20,6 76 =.o! ele =,U9 e37,ue 930,24 etd 
25,0 o 8G =.oe eee e,ua 236,59 =3o0,66 e16 
30,0 8x 507 = mek 0S 57,52 938,53 17 
$5,” wil Ay = hh eel ™e02 © $7.33 959,16 el: 
40," ela = e5a8 ert} 001 ©37,68 &39, 7A e16 
65,0 LS | 2,4ue ae00 Par} #39, 30 eo la etd 
S0,0 @,4n 0,56 000 DA 042,93 40,07 ol2 
55,9 2,24 m.15 Pune) 019 o4A,18 #36,609 099 
60,0 0.00 006 0.00 ol 3e200,00 =3o0,09 6 
05,0 3? oe bN eele oi 240,55 #35,49 Paur’d 
TUu,n 294 26 $ ee ele $4.33 35,56 =,0} 
75,4 a) 095 will 29 @$4,.05 =3$u,60$ e,0d 
aon Vwiy 1.04 e,/9? ev8 e5N 56 #3u,54 reQ? 
85,09 1,07 099 =a AY 05 Ohh, 48 © 84,79 #09 
96,0 a7n 260 ae tA e.13 27,65 55,00 wet 
95,0 8.0 melt wee = 17 R7,A7 @ 35,82 e.11 
100,90 28a eed aed @elo 27,9) @34,35 2,10 
105,90 et,5> =1.0! Pare Ye) 7,09 29,54 © 54,06 #09 
110,090 el Ac 2} ,93 °,29 0Ot 32,66 #35,28 +208 
TOTAL 87 083 Pzo) 019 —32,04 35,55 
NET REDUCTINN CF SITSMAYCH ErRRUPa 8.5100, 


anette. siete miebbaaieh 
e 


®,00000 

200000 
#,00000 
#,00000 


PIETER 
AMPL, 
(NW) 


#09 
2, 
26 
©.03 
#,0! 
002 
004 
207 
230 


Ee wif&B - 


FREQ 
(n2) 


; 

| 

; 19,9 

20,0 

25.0 

] 30.0 

35,9 

49,0 

uS,4 

$0.0 

| 55,0 
60,0 

| 65,0 

70,0 

| 75,4 

! 

| 

{ 

| 

| 


60,4 
85,0 
90.0 
95,4 
100.90 
105,94 
110,0 
TUTAL 


Fe aed a, Se EET a ada ey gy Me ta ay el 
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FILTER CORFRTCTENTS 


1,9°600 


0,9000n 
0,090000 


O,vd0dy 
0, 00000 
0,00009 
4¥,vddno 


PROGRAM FUR EVALIIATING PTL TER MATICK 


200008 
1,00670 
290144 
2, 0059S 


CURRECTION FILIFR PAE WFC VERS ft AND 10 wile 
For a tap @PACING vlF ond SECs, 
pM, SE MPL ITU TMTAL rt 
rRalir ERROR MB ERRON 
COFGpELS) (ut) (Oe POWERY (0 
BEBURE ARTER usFORE ARTE GREORE APTER 
© .40 #,40 wel $ 2,19 e34,87 37,58 
= 65 mest aol =,08 #$4,he 30,33 
e407 #9 aeitlh e,ue #$5,%9 04,50 
mir ee) well esud e$6,02 941,82 
| o,4au oe¥ esut 856,34 242,55 
e ea =, sh ef eve o$7,4e o4$,04 
©.5n m3! a5 »va $9,457 o42,81 
eq o,$7 ees eu? e41,44 240,13 
e,24 #19 oi 209 eHH,AD B40,16 
0,0n @,Qa H.00 2i19200,00 937,%2 
et all ee) 210 947,7e “¥8,e' 
4a set eel 229 eH2.2) 939,47 
2 OA at o.9$ aul #$A,85 =39,98A 
7) ol oe (6 20? e§$4,An #©39,19 
1,0 eoe eel 2,03 #$3,5% #=38,9¢e 
a4 oH eid oud = 33,31 @37,92 
ot 2? etd ele 935.19 958,94 
4a 205 arlo =.i2 256,51 ©$9,17 
Pas mela well #9 eut,i? o42,02 
a) °,07 2290 2.08 a48,d6 950,72 
a) 236 009 VA @§6,45 #39,15 
NET REDUCTI AN MF MISMATLH ERRURS 2,72Nt, 


G TAPS 


IL TER 
PHASE 
tGREES) 


020 
PY 2) 
028 
0? 
oe? 
eeu 
019 
ete 
NS 
ef 
ele 
#20 
ee?! 
oe33 
o,37 
#9 
2.39 
ee}? 
o.33 
2.26 


#,00000 
200000 
#,00000 
990000 


FILTER 
(08) 


203 
204 
005 
206 


Rotate SA ole eae ree ee 


j 
! 
4 
‘ 
i 
i 


ail 


SSIREPUNRER tre titan tee 
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PROGRAM FoR EVALUATING PILTER MATCH 
| Fre rbe CORFFTCTENTS 
i 000000 0,000%0 2, 00R4a7 #00000 
j 2 1.guaun 0,099000 1.00978 299000 
. 3 O,on000¢ 0.00000 =,00994% #,90000 
u 0,00My0 n,vdound ©, 00286 00000 
: CORPECTI NW FILTER Faw RECEIVERS 1 AND TL wlth @ TAPS 
FOR A TAS gPaACING VF 20040 SkeCS, 
| FREQ pe aSt AMPLITUDE TOTAL FILTER PILTER 
ERROR ERROR M§ ERRIR PHASE AMPL, 
| (H2) COP GRELS) COR) (Nb POWER) (DEGREES) (he) 
BEF O26 APTER cebrRe AbIEe aEFORE abTerR 
15,9 e644 =.$5 2G) UT 9251 B40, Se ofl #08 
20,0 1 6y eT we MD U7 059,47 38,87 14 2 0b 
| 29,0 @ 0A 2.5? we Ol e006 o38, 54 #t9,13 elo #08 
’ 30,0 Op me SU we MI e.0d o$9,45 MH1,34 01? o,03 
35,0 67 e,49 eof @,ul © $9,000 41,55 if oO! 
w4,n hen | #,4) oe NG ett #$9,u$ eue,e} a7 o01 
| | 49,0 eS =,35 ef 00S euye1d eue,8) ele 02 
1 90,0 «37 7.24 PRU ove 244,44 w42,93 033 205 
55,4 eta =,08 a0 oA a5, 08 741,59 ell 20? 
| \ 60,4 0.99 208 elu ov9"P0%,00 259,19 008 009 
05,0 12h 230 ee elt ebe,re $46,138 005 of! 
i" H 70,0 mT.) oS! ae NG ov? 000,52 o37,78 Pain | 013 
1 n 77 2/5 a) sub @ 86,94 937,06 e,fe 214 
80,4 an | 79 ald eve 095,08 237,00 e,04 ei 
65,0 24 »o7 ere e,ud e$1, fo o37,6A #290 oi8 
90,0 e4a 236 weed e100 #§f,28 = $u,50 #.0@ ei9 
OQ, ty oD meh he 3 OS0,57 HSB, M) = 08 rr) 
f 100,40 ela e, hil es | ee}! 230,70 eho, le ef eed 
| 1OS,e el 15 Slee eePh = VS 032,69 230,71 a 04 vet 
110,90 el 3n 1.37 ela 0% #$6,13 ™38,14 #,%6 eel 
TuTtat. oh he Pe oe) et? 9h4,604 @38,19 
NET REMUCTION OF NT OMATCH FRRURE 3,5506, 


wet ce ee a es Alas a el 


2) RIAN RH et Ort Lobe agit. Javed cnt, age ¥ hs wee OSae 
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PROGRAM FUR EVALUATING FILTER “acu 


a al 


Frey&k CNEREICTENTS 


aa ee 


\ 0,0UM)O ueudane e, Guar § ®,0000U i 
2 1,Qunu9 0,v00K%" 1 ouAa0e 200060 
3 0.Hu000 0.00000 e,v07ue @,00000 
rn 0.00000 0,v9000 e,nusve 200000 
| 
CIRRECTInn FILTER Poe REGCE (VERS 1 AND 12 wtTh & TAPS 
. FOR & TAS @PACING UF ,ooud Secs, 
FREQ phase AMPLITUOR TOTAL FILTER PILTER 
d rRANk BRKIR 4§ ERROP PHASE AMPL, y 
(Me) (DEGREES) CDA) (Oe POWER) lOLGREES) (00) 
BERORE APTER BprKE APTER EPOIRE APTER 
15,4 = ia e,)? 203 e,05 o47.ts 245,55 ef) #,07 
20,0 © 36 ech Pau | 2,05 243,66 e42,98 et3 2,V6 
25,0 ede e351! A @,04 ebA,t!) e2,be2 etd °,05 
30,9 Lk | @, 56 eeD} @,040 041,63 242,85 et #,03 
35,4 ie | °, 38 en! e,02 euietd eu3, 54 015 #,0! 
40,4 2.47 TEL eo. 2,00 eut,§) o44,00 o13 eO1 
u5,¢ e4y o, $0 el 002 e42.90 e45,13 010 203 
50,0 oe °,3§ el 0a o7u2,53 762,084 oO? 205 
55,9 ®,22 e,\9 Prete | 004 eu, 74 242,90 eft 207 
60,4 LUO) ey 40,09 0920000 #39 ,87 e,f)} 009 
25,4 7 21% ol 009 047,98 #39,34 o.fb 010 
70,0 wa 05h we OU 2uA wut he ©39,05 eety ele 
79,06 99 oan e.0/ ev o 5h, 3K 939,79 o,13 elt 
80,0 4 ooh erle eO2 ©S38,%0 934,55 e.t6 eld 
65, 44 205 wold me0S 51,92 F3H,4GA oot oiS 
90,0 28 eds 2.P4 @,04 931,19 948,66 #20 ole 
95,0 ois eed e.e/ m,il = $),A8 $9.77 ee2d oi6 
100,40 an | eal eal e,iv ©$2,39 #$9,54 e/a oil? 
105,90 ee | °,79 aele e,uv5 e$f&,75 #40,N6 aelb oi? 
110,09 ellen ena aetS eve ©$9,06 241,66 e135 oi? 
Tota. Th) ead ei3 eC A aSHetl 940,20 
NET REDUCTION OF MISMATCH FRBURS a,n9Ne, 


1 
{ 
i 
i 


= 
L 
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PRIUGRAM Fuk EVALNATING FILTER MATLN 
FiLyeR GCoEPPYCTENTS 
9,0u00" u,vounu #=,0ueao" ~90000 
1.0000 1euN00g 1.00515 #,00000 
A.f0n00 NH ,QnNONnYG #,duvo04 e,ud000 
0.00000 0.90000 e.f0ise @,00080 


CORRECTION FILTER Pak RECEIVERS 1 AB YS WITH wo TAPS 


TE ee ed ine ag ee REO A FEE Mgt Tee Ma Ek eo, OS ee Te ee ee Oe Ee el 
ne ep AA TE ET Cea 
- 
ws 
s fcfwnyu- 
> 


FOR & fAm gPACING Ue eoean Secs, “ 
FREY phaSt AMPLITUDE TOTAL FILTER PILTER 
eRANR BRR IR *§ ERROR PHASE AMPL, 
(nH2) (NEGRELS) Cu) (OB FreeER) (ORGREES) (Ne) 
BEFORE AFTER derrIRE AF TE? AFFORE aPTER 
©.HQ ehh 0 gu Othe 942,79 oS #203 
20, © Su @, 3A eed #203 240,30 24e, $7 elo @,03 
es5,0 ° Su #, 3% o,f eee 40,81 43,42 ef9 e,02 
; sua $1 e,§' wet e.ul euj,77 245,99 2] e,.01 
: 35,0 e uo @e.A% et °,00 e4l,Ae e4/,26 ee »,00 
| 40,0 a e,en eel eV! 42,3? 240,64 eeu 09) 
45,0 ose weil : e10 ue eae, du 249,05 eel v2 
: 50,0 e286 e,ue 0 00 eS eu7,At 249,357 eeS 903 
95,9 ells 29 V0 eUG @b3,61 840,02 ee oud 
69,0 0.09 eet) N.0U 05=2U0,00 245,16 0P0 ae) 
‘ o5,A ot e $f rae eV 049,99 O41,78 16 Vb 
79 0 .Py ea eS el ed, ta e41,54 eto 207 
75,0 29 edd a. 7 et Bat e,aed O40, 84 014 008 
60,0 a SA 24a eel 2,02 037,19 ®40,91 ele eA 
65,9 +) ese eI #,0h e$S.Ae e4},351 249 909 
9O,n wila 2,05 a,gia 2a esd. eg1,$i 09? 209 
95,0 © 57 e he e,!/ eee? 035,13 eNd)d,2u eto eid 
100, @.9%% oy90 eete mee eb8,4e 937,92 ofG 919 i 
105.0 ef,19 elele 92% 20H 956,95 ©46,95 008 010 : 
110,40 #1 ,09 ely? 09$ aid e40,06 237,92 oe ell 
Tulat 258 el oT V5 @$A,Hd 41,03 
NET RENUCTIAN OF “1SMATCH ERRURS eens, 


pe RR RN AMT 8 
aE aa a Nas UC RE Rig tere re 
Y 
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— PROGRAM FUR EVALUATING FILTER MATCH 
FILYER COEFF ICTENTS 

1 0.00000 0,000090 #,0$159 200000 

2 1,06000 0,09090 1.01921 #,00000 

3 0,90000 0,09000 201458 200000 

4 0.90000 0,00009 #,000289 #00000 


CORRECTION FILTER FoR RECEIVERS 1 AND 14 WITH 4 TAPS 


FOR A TAp SPACING OF 20040 SECS, 
FREQ pHaSe AMPLITUDE TOTAL FILTER FILTER 
ERROR ERROR MS ERROR PHASE AMPL 
(HZ) (DEGREES) (DA) (0B POWER) (DEGREES) (DB) 
BEFORE AFTER SRFORE AFTER BEFORE AFTER 
15,0 2eR eet eB 2 MHO,11 30,95 007 ~205 
20,0 * 6m 056 oe Bg 9 36—6d 935077 010 705 
25,0 6 Ay =.73 weO7 @,08 «35,49 =35,65 ele #02 
30,0 ai. %4 #468 a6 #06 935,25 @36,31 et3 200 
35.0 #104 “89 er) #02 934,97 =36,51 e15 002 
40,0 #94 =,78 oN eid # 35,55 =37,¢20 016 205 
4S,0 °.7?R = we6) wee 006 937,35 ©38,10 oi? 207 
59,0 °.70 #53 Pau) 210 738,97 #37,30 ei? Peo") 
55,0 ~.36 #,)9 o 290 ali2 44,59 ~37,19 et? oi3 
60,0 0,09 ei7) 000 2158200,00 34,84 ei? 115 
oS,0 36 052 95 015 942,92 ~33,98 et? 018 
: 79,0 OR a) 08 13 =37.16 *33,90 216 eat 
F 75,0 9% ded me 14 009 =33,25 ©33,04 015 eed 
80,0 lyin 1632 med 002 929,17 932,63 oid 226 
85.0 1,04 Leal wed 7407 927,06 $3,144 o13 029 
90,9 255 066) eh =e lb 926,08 933,84 vik 31 
95,0 9.4, ed! eS 020 926433 934,40 10 033 
100,90 o1,3% 1,29 oe #17 ~26.32 ~32,65 908 234 
105,0 92,24 ed.15 wed ©,07 927,84 #31,9) 207 36 
119,0 92,56 edeSt «530 007 30,94 =32,79 205 037 
; TUTAL 4,9R 1205 24 oli 930,48 =35,89 | 
NET REDUCTINN OF MISMATCH ERRURS 35,4206, 
| 


egress 


1 


asad ___Peeatan ips ia caene ETE wns. csam"fucatlp ote 2: ini ta hen it SSA a i iinet nik ai a laa ig ial lst a oe i nT ne Sen te ee Pee.” 


TOSI SR STEMEE DRI aes, * 


| 

‘ 
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PROGRAM FUR EVALHATING FILTER MATCH 

: FILER CUEFFICTENTS 

: 

iy 

: j 9,00009 0.00009 &,009465 

2 1,QulG0 Ueh9000 1,01944 

: 3 0,0c000 0,00000 *,011346 

rH) 0.900000 0.009006 #90195 

, COWRECTION FILIER FmR RECEIVERS 1 AND 15 WITH 4 TAPS 

j FOR A TAp SPACING UF 20040 SECS, 

FREQ PHASE AMPLITUDE TOTAL FILTER 

FRR ERRUR M3 ERROR PHASE 

(HZ) (DEGREES) (DR) (08 POWER) (DEGREES) 

: OFFORE AFTEK BEFORE AFTER HES ORF APTER 

: 15,09 = 53 41 a, ti =,15 ©$4.80 =34,67 ete 

20,0 ~ 84 =,/2 weld =el4 33,15 33,90 015 

F- 25,0 #1! 06 =, 39 wale -.10 @$2,8U ~3a,e4 oi? 

| 39,0 1 .ty 8695 wel Og 6 $53,669 © 35,70 19 

7 35,0 e1.13 =,94 =e 98 =e ~ 33,74 = 36,04 19 

! Oe 103 =34,25 =30,21 019 

45 0 ° 89 =w7i a3 a7 7$4.05 =36,54 218 

: 50,0 *.67 #50 of! all #~39,37 =36,73 ai7 

55,9 3, "an we Od) 015 =44,94 ©35,68 015 

60,0 0,00 wie 290 a} 79200,90 33,90 ele 

63,0 44 id we %eR nt? ©42,35 =33,09 019 

q 79,9 ~A% 09 e206 01S ~36,27 32,98 096 
75,9 1.26 Tee 019 932,18 =$2,4) 204 
40,0 1,39 1,4! wees 002 928,92 =$2,03 Ot 
€5,0 1 ,2e 1,25 #35 = uA =26,90 32,49 we} 
90,9 .7?7 of4 et -,18 =26,16 =33,12 #293 
95,0 elis -.18 e.%e =e? 25.52 35,01 ae fd 
100,56 el,1n el.ee 2990) wed mh Oghd $2,450 #204 
105.9 2,04 92,05 wet e210 =28,%0 =32,12 m.04 
110.0 2,384 92,37 weet 004 931,59 =33,41 07,00 
TOTAL tay 1,07 eed 013 ©30,25 934,12 


NET RENUCTIMN 


Or MISMATLER ERRURS 


2. REDB, 


200000 
= ,00000 
= ,00000 
».00000 


FILTER 
AMPL, 
(00) 


=,.01 
200 
008 
ed 
296 
008 
ef 


i meen, Blcale a et iirceetd ot cet en ee a © 


Neate ete A ot mardi nee rahe ak mt ee ee ace Ne lt 


; 
A 
4 
4 
4 
F 
3 
i 


ee OMOEA ce PER GN a PR a RR eee he lene Tem fete SS ey ae) ee Pe. Ons ES 
" ay Z 


1 TOPE eater alee see 3 ites Gea ces ee F : 2 3 sBenent shetanee eele oee 


Teg ee Se eee en cee 
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PROGRAM FUR FVALHATING FILTER MAICH 


FILTER COEFSICTENTS 


1 O,00900 0,00006 #007684 200000 
2 1.90000 0,4v00gd 1.01637 296000 
5 n,nuago 0,000N0 e.0818 #00000 
4 O.,NCHYt 0.9000 00263 200000 


CORRECTION FILTER For RECE]VERS 1% AND to WITH 4& TAPS 


PE er PE eee ern ae Estee TED ER FB tor SSRN Pe DNTP yee RL ETT Ge aye o ys rHagtEn FF) ETT | Re! Ne anet hb ag NT 


FOR aA TAp 6PACING OF o0da0 SECS, 
FRE) pK aSeé AMPLITUDE TOTAL FILTER FILTER 
ERROR ERROR MS ERROR PHASE AMPLe 
(rHZ) (NFGREES) (8) (fh POWER) (DEGREES) (08) 
BEFORE APTRR BEFORE AFTER HERURE AFTER 

15,0 eds =, $4 wis =.i3 955,85 936,07 ell #,00 

e),n = .6q #56 mele e.l2 #34.,50 =35,59 014 Pat | 

29,9 Be ehB mall «= 09 954,40 936,52 015 02 

39,n | e,75 oo)0 #606 =$4,91 937,32 016 004 

35,9 = 9% =,77 ae B ©,02 =$5,00 237,06 016 206 

40, wre e,71 re) ve = $5.58 #37,96 215 208 

45,0 ela #699 ee 04 e¥6 @ $7,451 © 36,40 eI5 010 

50,0 2.67 #296 =.%2 010 ©39,78 ©57,20 oft sl2 

59.0 e.3u meet oe 212 “40,84 ©37,03 007 oi4 

60,0 0.9% ead 9,90 21S=200,00 #34,90 20d me B-) 

65,0 38 33 ~ 2 015 944,17 234,43 290 al? 

70,6 208 eh we WG old ~58,91 954,01 eed 219 

75,9 297 Pach) elt oi =34,48 ©34,58 oO? eed 

80,0 1.26 1214 oeit 203 e342 # 33,58 2,10 eet 

65,0 1.26 Let4 we PP DH HEA, 3BK 935,00 eel2 e2e 4 
90,0 693 260 =,37 @,14 927,548 #3408 #13 023 
95,0 1a 205 0,43 2.19 @2A,0$ #34,99 e335 eed 
100,60 = 54 #69 me =.19 228,23 234,50 weld eed 

105.0 e130 ~1,.42 weil «12 230,09 =34,57 o,f) ee5 
110,060 ml 64 21,73 er2o ae!) $3,535 #36,19 9 ee5 

TUT AI a7 eh2 Pra | ell @ 51,77 @$4,74 


NET RENUCTINN UF RTSMATCH ERRURS 2,97DB. 


RET TTT a 


RED TES PRT naman ete ne me 2 


" 
id 
{ 
f 
f 
y 


TRAE ETE EE PIE nt CE 


119 


PROGRaM FUR EVALUATING FILTER MATCH 


frwhi = 


Frorfk CORFFYCTENTS 


0.900000 
1,00000 
C,909000 
0.90006 


0209000 
Q,00009 
0,09006 
9.00064 


CURRECTION FILTER FoR RECELVERS 


FOR A TAP SPACING UF 


FREQ PHASE aMPLITUNE 
ERROK ERROK 
(HZ) (DEGpEES) (DA) 
BEFORE APTER BRFFORE AFTER 

15,0 oll *,95 a) we10 
20,0 el os =,74 me4 2,08 
25,0 =.% 7265 2.05 #,06 
30,0 9.8 SS we 04 0G 
35,0 «4 e,4o oe NS oe! 
40,0 9©,7%m =e 37 wm 02 
u5,n e 5A *.ee mel 094 
$0.0 ° 4p mel wel 207 
55,9 * 22 20? ae 0 209 
60,9 0,00 ei? 1.90 ell 
65,0 26 e 34 weft el! 
70,0 .8> 259 OU 209 
75,4 79 of! ee Oh 206 
60," 283 0 80 weld 0! 
65,0 7% oh mee! e®,)6 
90,¢ 38 a2 wel *,12 
95,0 "2 =,32 e229 weld 
100.0 =.8% 9,95 e200 mal 
105,0 el,a@7 71,34 avid °,03 
110,09 ef 3y "1.43 me09 e06 
TOTAL Ta o7i ef3 v8 


NET REDUCTIAN OF MISMATCH EXRUK 


ESR ARE CRC ae SEAS ye re eRe aE 
; 


e,00450 
1,009284 
#,90732 
@,00393 


1 AND 17 wITH 


20040 SECS, 


TOTAL 
M§ ERROR 
(Ob POWER) 
BEFORE AFTER 


=33.7' 
$4.10 
035,17 
36,72 
o37,17 
@37,98 
#$9,a6 
043,35 
#49,00 
@200,9)) 
=46,%7 
ean aa 
o$6,A4 
#33,336 
o31,41 
#30,83 
31,45 
$1.91 
@33,97 
@37.77 
#34,46 


234,35 
~$§,55 
**7,o2 
e4u,47 
=42,20 
043,47 
e45,28 
742,35 
©40,10 
=37,463 
=36,99 
=37.,02 
=3$6,67 


@30,98 


37,44 
37,06! 
37,40 
#35,94 
©35,62 
#37,48 
30,98 


2.5208, 


4 TAPS 


FILTER 
PHASE 
(DEGREES) 


eel 
027 
e3i 
234 
034 
034 
3e 
228 
oad 
19 
ols 
007 
efe 
o,03 
@,07 
#,10 
well 
ele 
wet) 
a,09 


209000 
200000 
200000 
200000 


FILTER 
AMPL, 
(08) 


e,04 
#93 
#,01 
090 
002 
904 
096 
008 
909 
oil 
elie 
ei3 
eid 
eld 
eiS 
15 
iS 
215 
Pe ie) 
15 


i 
me 
i 
é 
i 
ij 
re 
B 
5 
he 
i 
5 
i 
Y 
ry 
t 


Spee 


FE EO ORER GE LI LIOL OIL I BIO I TENET I UF IT TT MNES AE ST 
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PROGRAM FOR EVALUATING FILTER MATCH 
FrLrER COEFF YCTENTS 


Fw 


0,00000 
1,00000 
0.0006 
0,00009 


0.00000 
0,00000 
0.09000 
0.00000 


e,00d44 
1,00393 
=,00960 
#,00321 


CORRECTION FILTER Fork RECEIVERS 1 AND 16 wITH G TAPS 
FOR A TAB SPACING UF 40040 SEC, 
FREQ PHaSE - AMPLITUDE TOTAL FILTER 
ERROR ERAOR MB ERROR PHASE 
(HZ) (DEGREES) (0) (06 POWER; (DEGREES) 
BEFORE AFTER BFFORE AFTER BEFORE AFTER 
15,0 oi cty o,a7 298 2.08 034.0? #36,15 eed 
20,0 © .% 2,66 095 m,04 o§$0, 86 ~36,20 030 
2s,0 ©, 4; @.46 005 202 ©36,33 941,00 35 
30,0 7.74 —.35 oO weve #38,11 #44,58 39 
35,0 © 64 2,23 204 00 0$8,84 948,45 4! 
40.0 © 49 @,07 203 091 #©40,53 953,66 ee 
45,0 e.3s 206 092 202 243,46 50,6! e4} 
50,0 °,34 00d oe 004 4b, 39 246,92 039 
55.0 ets 22 Pam | 204 #52,75 #44,44 e 36 
60.0 0.9% ase 0,90 005e200,00 041,57 e382 
65,0 ae | 2 40 e035 204 348,55 41,28 ea? 
70,0 +) 2 44 ANS 203 ©43,28 #-42,03 sea 
75,0 25 eh? oe 08 Pat | e4f,4) #45,13 ei? 
60,0 S75 $8 oel3 @,02 =36,36 242,86 ete 
65,0 ait 20 asl6 °,05 034,72 43,76 098 
90.0 oi? ©,12 a,19 o,07 #34,05 42,50 205 
95.0 @, 61 e,59 e188 e,06 =34,67 #40,14 202 
100,” | #784 ai @,02 #3§,46 739,26 #290 
105.0 wo! 0p 71,03 e,09 o04 °37,33 =38,16 o,f! 
110,060 ©, 93 —,94 #02 010 941,51) 239,64 e,02 
TOTAL 21 52 009 204 37,00 #40 ,06 
NET REDUCTIAN UF MISMATCH ERRURS 3.66006, 


#,00000 
©,00000 

200000 
#,00000 


PILTER 
AMPL, 
(08) 
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PROGRAM FUR EVALUATING FILTER MATCH 


FrLreR GORFRYCTENTS 


1 0,0uNQ0 0.09000 #,00330 299000 

4 1.90900 0,99000 1.00663 #,90000 

5 0,000C0 0,00000 #.006607 #,00000 

4 0.00000 0,00000 #,00231 #,00000 

CORRECTION FILTER Fok KECELVERS 1 AND 19 wITH G@ TAPS 
FOR A TAp PACING UF 20040 SECS, 
FREQ phaS€ aMPL I Tube TOTAL FILTER FILTER 
; ERROR ERROR MS ERROR PHASE AMPL, 
(H2) (DEGREES) (ve) (OB POWER) (NEGREES) (08) 
BEFORE APTER bBEebnRE AFTER BEFORE APTER 
15,0 @ 61 e,u5 oe =,06 939.582 240,19 e16 @#,04 
! 20,0 © ha 7,4) e,02 =,0% #©§9,90 940,59 eat 2,03 
; es, 2,63 e, 39 oe o,9u 039,07 eue.ve 24 7,02 
39,0 2.39 #,53 ol e.02 240,49 949,)7 026 #01 
: 35,9 Op 32 me M1 ON 39,97 HUSH 0268 001 
t 40,9 2 5% #.25 200 ee e40,87 246,04 ee8 Pay 
5,0 ©.4g 9417 000 004 42,17 245,46 028 003 
50,0 © 37 wedi a5 005 44,38 44,352 e26 208 
55.0 ele oo? eb] e077 =$51,.05 242,04 e24 206 
: 60,4 0,00 0) 1.00 007=200,00 040,85 o2l 007 
‘ 65,0 ~19 3? we2 eth $47,406 240,42 o17 208 
, 70,0 ade 290 #09 008 241,74 240,54 o14 209 
75,9 . 50 oh wg OP e041 $7,980 940,10 ot if 
a 80,06 53 eo!) weld e,la #$4,a5 =34,65 en? ell 
é 85.0 3% ea? oe eer =32,63 @36,57 004 ell 
; 90,0 ©. eOL 22 ad 1 32,6) 938695 02 oi2 
/ 95.0 °.53 #05 222) =.08 054,06 939,56 °400 ele 
: 100,0 ef. 07 91,09 aol 8.02 @34,44 936,57 °,01 oi2 
: 105,0 ef,24 elec 0404 00H 956,91 = 360,04 =202 ol2 
110,40 ef ta sletd 9G 916 959,71 930,97 w102 e12 
: Total. 1 057 009 007 @30,87 & 39. $5 
NET REDUCTINN OF MISMATCH ERRUR® 2. 48NG, 


Phe tl na sea! 


Boe Pepe ee eT gs Be ey ny eee aero DAA: SORE: as SI ii Re ie, 


bt 
I ‘is aa rai. Fee erm cement trict 9 le EE EEE 
b : 
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i 3 
PROGRAM FUR EVALUATING BILTER MATCH | 
i FILTER COEFF YCTENTS 
1 0.00000 0.90009 ~9$390 900000 
2 1,0uNV0 0,00090 1.91509 #00000 
} 3 0.00000 0.00009 e,05313 #,00000 ; 
a 9.00000 0.00000 2.00963 © 00000 
' 
: i 
: i 
L CORRECTION FILTER Fnk RECEIVERS $ AND 20 wITH & TAPS i 
FUR A TAP SPACING OF 2U040 SkOSs | 
FREY pHaSE AMPILSTUDE TOTAL FILTER FILTER 
: FRpUR ERRK MS ERROR PHASE AMPL, 
(WZ) (NeGpees) (UH) (OB PWwER) (OEGREES) (0b) 
t BEFORE AFTER BFFOKE OF TER BEPORF AFTER i 
i 15,9 94.04 e3,e! ete ™e19 21,07 924,79 245 #,05 i 
‘ 29,0 3,57 22,49 245 @e21S 21,81 $26,559 1208 e,99 
25,9 o3lty ©1,A5 ed #.V9 022,85 ©29,50 1026 °,52 
i 39,0 e2,hp elee3 BH Hg O24, SE 933,98 1,39 2,43 
i 35,9 e2@,20 9,73 039 sul 25,35 =346,26 1,ue ©, $4 
40,0 el,ho 29 ety 006 #26,68 @41,95 1,249 °,2u 
i 45,0 1.2% 23 02d 010 29,22 ©36,57 1.47 elt 
t 59,0 > 7A ao? oi? eld ©53,20 35,06 1,40 °,03 
[ 55,9 e 3a 091 209 eih ©3904 ©32,92 1.50 007 
60,4 0.9% 1,17 4,00 0179200,00 =30,96 1el7 oi? 
| 65,0 39 L,at ete 014 $6,306 ©30,53 1efe ae 
4 70,9 oo 1,4 eed 0U9 030,87 © $1,509 0A? 034 
75,0 .o? 1,38 e359 003 e740 ©$2,63 7) 42 
60,0 .o? 1,23 # eS =.06 23,94 ~3¢,64 056 e49 
65,0 623 165 e720 HS HANH 935,71 42 055 
90,0 #,Sq *,29 wef ™eei1 ~21,54 32,62 2 30 260 
95,0 ef Ag e107 #45 meet 021,94 =30,48 020 265 
| 100.0 3. 1d e699 oe 7¥ Hdl MHP ,0e H27,02 013 009 
| 105,0 e418 o4,04 22h 26 923,50 =26,42 007 272 
140,00 #4 64 °4,62 we 50 acd meo,11 “27,07 03 e744 
TOTAL 2.3u 0 ead o4t 213 23,84 29,43 
NET REQUCTINN OF MISMATCH EnRuRs 5,59), 
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PROGRAM FUR EVALUATING FILTER MATCH 


FILER COEFF rCrenTs 


1 0200000 0.99400 efoudn 290000 
2 1.00009 0.00000 eO4t Sa e,00000 
3 0.00000 900000 @,933503 290000 
a 0.00090 0.00000 @,00971 © ,00000 
CORRECTION FILTER Frk RKECELVERS 1 AND @1 wlTH @ TAPS 
FOR A TAp sPACING UF 20940 SECS, 
FREQ PHASE AMPLITUNE TOTAL FILTER FILTER 
FkpvR bw RO Me ERKUR PrMase AMPL, 
(HZ) (CEGRFES) (uA) (De PrwER) (DEGREES) (08) 
HEFORE AFTER HEFORE AFTER HFEURE APTER 
19,0 217, 4y0119,10 eed of 1eh7 6.41 oFA = 9336.56 wiliil 
20,0 66,77 97,53 225 @©11,83 256 207 30_70 710,96 
25.0 38,49, 76,19 2e57 11437 ©3,93 #31 37.74 ©10,80 
39,0 20,63 23,75 me0D o10,73 ©8,80 @$,41 ua,37 10,604 
w ipl 2609 1) $41,456 ee 36 e10,87 Se 23,09 410.67 210,50 
40,0 ou7 9% 31,27 @ 83 elieee 2.51 2.13 56.69 010,39 
45,09237 65 184,85 0969 @11,0! 4.46 2.09 Ue2a,47 10,31 
$0,0 244.4) eA7,51 035 99296 4.00 22,46 ©291,92 10,29 
55.0 965.37 8,21 093 @10.28 et) 23,09 73,58 e10,31 
60,0 0.99 79,03 0090 910938 200,00 =.10 79.03 #10,36 
65,9265, 35, 179,15 wehe =11914 3,09 2,16 4au,5t 710,52 
70,9 215,26 =54.67 208 e{u,o2d $.17 o1,74 2=2609,92 #©10,71 
75,9 e40..9 55,04 eed ©/Q,99 #3,73 1.79 95,83 10,95 
80,0 #68 36 33,48 2e5Y 711,68 284 #1,84 101,483 #11,26 
es °94 085 =57,78 e633 wf2.e4 5,76 2,86 9251,83 elt,o1 
90, Au 86 #h9,90 eeu ell,a! 5,40 1,16 144,95 12.01 
95,4 “27.7% 94,50 e%e =11,.$2 @o7,49 #i.32 122,26 212,44 
1yu0,n 0B 34 6) ,66 tehY 019,00 #03 #$,05 130,20 12,69 
105, 09254 oR0115,40 B,4A © 9,65 2,50 2,33 13A,85 = 13,33 
110, ne196.04 3$12,Aa5 5.03 #4,50 3,146 07,78 50a,a8 #13,73 
TUTal 15 (Sq 134,46 1.79 go? a.9h e.3h 
NET BENUL TION OF MISMATCH FRRURE S,aTDL, 


PORTER Se CR Ee Sct 

; Sores tes - 
q 
F : 
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. PROGRAM FUR EVALUATING FILTER MATCH 
f 
,. FRLTER COEFF PCTENTS 
i 
; \ 0.00090 0, 00000 #01203 = ,09000 
} 2 $,00000 0.00000 1,01202 990000 
f 45 0.90090 g,00900 #,01648 #00000 
F u 0.00800 0.00000 =, 00202 200000 
) 
i CORRECTION FILIFR Fre RECEIVERS 1 AND 22 WITH 4 TAPS 
t FOR a Tap @PACING Le e080 SCS, ; 
i FREO ph,Sé AMPLITUDE TOTAL FILTER FILTER ; 
i "  gR_tr ERRUR MG ERROR PHASE AMPL, 
[ (HZ) (DEGREES) tus) (OB POKER) (DEGREES) (08) 
q | BEFORE AFTER brrORE AFTER WEFORE APTER 
( 15,0 8, @n8 005 = UA @ 56,128 736,06 116 7,13 
i | 20,0 ©, ©,72 004 a? 035,10 936,23 222 #12 
y | 25,0 ©,95% 269 008 0H 935,33 37,44 026 #230 
f 39,6 @ 9% @.63 09S met 96,58 #39,13 229 a,07 
: $3,9 @ Aa °,5A 204 e,02 © 36,39 #40,21 edd *,04 ( 
: 49,0 © ,76 #243 eS el @$7,32 242,24 32 e,02 \ 
i 43, eon e,eA ee 204 #39,45 043,79 ete 202 
t S0,0 e588 24 202 007 940,A2 04}, 02 31 005 
53.4 @ 25 203 Pan | e09 o4?,2u #40 ,66 029 208 \ 
09.4 0.90 eel 0999 2140200,00 ©37,2e9 a7 ell 
a) a2h 49 wes eit e44,u9 #3$0,$2 024 oid 
7,0 o4R 2b oA 009 38,76 ©36,37 PY 2°) ei? 
75,0 208 ode weld 06 38,05 #$6,41 oi? 2e0 
60,0 680 093 we? 20! 939,92 935,04 oi4 22 
85,0 ALY) ofS we SU #,u5S ©28,85 936,73 ell 225 
90,6 2e8 $3 we 39 =,i2 e27,a3 #37? ,29 208 oe? 
95,9 «52 2,46 wed weld e28,08 =36,67 elo o@8 
100, el ig oi .i5 @_4} well “28,05 34,61 04 $0 
105.9 o1,8% 91,84 ae Sd 2,03 929,50 233,46 oe o $i 
110,90 22,09 2,08 e775 eu? =32.63 #34,35 Pam | $2 


Tuotay 29? 256 et OR abe, 02 36,25 
NET REDUCTINN OF MISMATCH ERRURS 4,2SD8, 


eee ee ee ee ee er See ae a Pe ee) Re oe gel = SO eee ee ere ee et NR aS 
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PROGRAM FUR EVALUATING FILTER MATCH 


FrLTte COEFF ICTENTS 


. 
t 
t 


{ 0,0000n 0,u8000 © 00097 #=.00000 
é t,Ou0ua 0.00009 1,0106$§ 209000 
5 0,90000 0,00000 290007 #,00000 
ri} 


0,0u000 a,00Q00 *,00037 000000 


CORRECTION FILTER Fk RECELVERS 1 AND AS WITH 4 TAPS 


FOR A Tap @PACIAG UF 200U0 SECS, 
FREQ pH,Ste AMPLI TUNE TOTAL FILTER FILTER 
eRatr RRR MS &PROR PHASE AMPL, 
CH2) (DEGREES) Cun) (De POWER) (ORGREES) (08) 
7 BEFORE AFTER HERORE ARTE HERLIRE APTER 
15,9 e497 *.32 iA =e1? 33,53 =36,99 elS 006 
20,0 ° 64 "246 el? =,19 992,92 936,63 16 207 
25,0 | @,54 eels =,08 233,35 =37,46 eet 298 
t $9.0 ova =.58 e!3 27.05 34,70 ©39,74 eel 209 
$5.0 #80 =.h0 ell 7.01 58,02 ©39,95 020 eff 
40,0 ely *.506 e,04 202 2#35,A3 =39,64 el? ell 
45,40 2 by =,50 wrla 206 ©37,A8b 939,38 ofd eit 
r 50,0 @ 4a, #,39 eet 909 #41,3e @39,13 209 ele 
: 35,0 e125 °,22 erie ell 246,91 =36,04 "93 013 
{ 60,0 0,0n *.03 0200 03 39209,00 =36,4! #03 ei3 
| 05,0 231 2PM 013 "45,15 930,28 =209 oi3 
70,0 ofa 149 ere ell 239,36 =3to,02 eetS oi3 
79.0 299 79 #95 207 ©35,35 =36,37 ©,7Q 033 
80,0 toi 087 wel 002 $2,864 #$6,19 me24 ei2 
| 85,0 1.1 He ert? =,05 934,27 ~36,01 2.27 ell 
| 90,4 oT 057 o.2e3 *,12 —31,20 230,05 7.29 oll 
| 95.0 3? 008 oA5 #215 =32,50 =3$0,469 eed 21d 
j tuo, #17 *.4u wee “214 ©33,96 ©37,40 #27 009 
| 105,054 7B gl 80K @S7QU3 939,57 wad 008 
119,06 ie #75 of? 000 943,749 943,46 @.19 207 
| tovat 095 o13 009 34,34 956,91 
net REOUCTION OF MISMATCH FiKRUKS ?, Suns, 


Pa oe ey aen 


rd 
126 
PROGRAM FOR FvALIUATING PILTER MATCH 
FILTER LOEFFYCTENTS 
1 0,000Q00 0,09000 @,01359 @,00000 
e 1,00000 0,00N0y 1,92273 600000 
3 0,00009 0,00000 #,01609 2,00000 
a 0,90000 0,00000 #, 002048 2990000 
CORRECTION FILIER POR RECEIVERS { AND 324 WITH 4g TAPS 
FOR A TAP gPACING (Wt 00040 Secs, 
FREQ PMaSe AMPLITUDE TOTAL FILTER PILTER 
ERROR ERR M§ ERROR PRASE AMAL, 
(Nz) (DFGREES) (v8) (De POWER) (COEGREES) (08) 
BEFORE APTER GEENKE AFTER HEPORE APTER 
15,0 1) e,73 ele 2.17 34,10 &$2,67 elo #06 
29,0 at. 2,9 er!) =,15 932,48 o32,41 920 o,04 
25,0 el.a, 93.02 of e,i2 932,24 933,56 24 =,02 
30,0 o1,3; 1,06 0,09 meuA o32,a3 34,53 gre Ol 
35,0 ol,3y  2h,04 207 me03 932,70 935,06 eel 204 
40,0 ello #93 aS 2ve 033,30 #35,64 ea? 07 
43,0 e100 #74 2203 00? #$5.99 30.23 ee5 21d 
§9,4 e.6a e,ou ol oid @37,94 #35,30 23 eid 
$5, @ 44 #24 0,90 elo 042,48 @ 34,70 220 el? 
60,9 0.00 oi? 9.9 0200200,00 ©32,51 oi? 220 
65,0 ae 256 a_eM3 eet e41,79 #ti,o2 013 023 
; 70,9 aT) 1,00 @,98 219 235,35 =31,5A 009 2e6 
’ 75,9 1,27 1043 wal 014 @©$1,56 931,58 096 229 
| 80,0 1.64 1.03 w,@? 004 927,50 930,67 092 232 
B5.0 1,5u 1654 wohl 9407 025,34 930,92 moO! 34 
90,4 299 096 #,50 e,20 ef@4,4u8 ©31,67 2,03 36 
95,” olin ay? e,o4 @,27 924,73 932,12 aL, 37 
1vO,n elem 1,350 @24 *,2e5 224,74 ©30,48 @,05 39 
105,0 e?,32 °*c,37 o,95 #615 e2h,3l 930,59 2,05 040 
119, 02,8, 2,9! we 4l 00 29,31 @31,71 @,04 e441 
TOTal 9.34 1.e5 030 2i5 928,67 o31,78 
NET RERUCTINN OF MISMATCH FRRURES 3.11dk, 


Ee eS ee ae ae ree ep Cn Te 


ee ee a Gl ee ee Ee EE Ope ee Me 
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PROGRAM FUR EVALUATING FILTER MATCH 


FILTER COEFF TCTENTS 


{ 4.00000 0,V000X @,00193 #90000 
e {,000G0 0.00000 ~ §,00880 290000 
3 0.00000 0,00000 200019 #,00000 
7 0,90000 0,900000 #,0041a 290000 


CORRECTION FILTER Fok RECEIVERS 1 AND AS WITH & TAPS 


FOR A Tap gPaCING ie 200u0 SECS, ; 
FREQ prasé AMFLITUNDE TOTAL FILTER FILTER 
ERROR ERROR M@ ERROR PHASE AMPL,. 
(r2) (DEGREES) (NB) (Ne POWER) (DEGREES) (06) 
BEFORE APTER drFORE AFTER BERURE ABTER 
15,9 °,22 e.10 ois #,09 #36,76 #39,64 ele 904 
20,0 @.4) e,e7 eei3 =,08 034,75 #©39,43 elif 204 
25,0 @ 36 *,40 erle e,07 =35,66 ©39,85 ei Path | 
30.0 8a °,43 e,10 e,u4 236,96 241,69 tS 206 
55,0 e,6y #50 0d @.02 o36,87 941,45 ef4 00? 
40,0 ©. 6, =,50 20? Ot e37, 44 41,07 ell 008 
45,0 ©,83 ©,46 0,05 004 ©§9,27 240,97 007 009 
50,0 p89 wed = U7 HAUS ©H0,U0 ene 010 
$5.0 a +) ®,26 oO} 909 248,08 #39,29 203 ell 
60.0 0.0m 409 = a0 ab HmAVO, OL #37, BO 7,09 oft 
65,0 229 ei4 @,0 ell 46,01 °37,57 eels etl 
70,0 aA 038 we el 200,2¢€ =37,99 ee20 ell 
75,0 2%? 206 ofa 007 ©$6,17 ©37,59 0,25 ell 
60,0 1,06 of? 0.09 ove 033,51 ©37,17 2.29 ell 
0$,0 1,06 74 o,t4 2,04 #$2,08 ©37,02 eeSt me a! 
90.0 «Bm 53 we 20) dd 932,01 90,95 932 409 
95,9 4a 210 ete @,14 =9$3,40 937,94 eo32 0A 
100,09 © .% e,3 Ory at! e,i2 o$5,19 36,73 2229 208 
105,90 3H M.08 weld Mem ©$9,13 041,20 #926 007 
110,90 os? e,57 0,05 oOt 946,83 ©4§,76 ©.20 096 
TOTAL Sa 246 ofl 208 #§$5,Ae © 38,55 


NET REDUCTINN OF MTSwaTCH ERRURE  2,54D8, 


Soe Sg Se Oe ee a ee nae oP ee ee” 


Vp Se ee ee ee 


| 
| 
| 
| 
| 
} 
| 
| 
| 
| 
| 


PROGRAM PUR FvauiAaAtive Fretee MATCH 


&wen— 


Filyee COEFF ICTENTS 


0,00090N 
1,.HuAy0 
Anutan 
0.0Q400 


CORRECTION FILTER Pak RECELVERS 
BOR A Tap gPaCI oy UF 


FREY 
(m2) 


15,4 
20,0 
25,0 
39,0 
59,0 
au,n 
45,0 
5u,0 
55,0 
60,4 
65,4 
70 A 
75,4 
B.0 
65,9 
90,0 
95,4 
a) 
1u5,0 
149,09 
Tutal. 


NE? REDULTINN Or 


pHaSt 
ER Afi 
(OFGREES) 
HFFORE AFTER 
© 66 e,51 
°.o% 7.49 
°,65 245 
®.7n o,4h 
a) e,47 
@ 6% #,4l 
°.35) m@.39 
oa? e,e4 
© 26 ©, yA 
0,04 aid 
2) 38 
i.) ee 
a Y7| oo 
.'? Ae A) 
OR end 
37 3! 
a | eo, sa 
e ba o,7K 
oh y e)eud 
a) ele 
oft a6 
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0, veonyg 200070 290000 
0,900N0 1,00938 e,00000 
y,099000 #,00188 290000 
0.00000 0, 00259 .00000 
1 AND Ge wth & TAPS 
ev040 SECS, 
AMPLITUDE TOTAL FILTER FILTER 
LARK M§ ERROR PHASE AMPL, 
(OH) (Od PNWER) (NEGREES) (08) 
HEPOKE AFTER BFRURE APTER 
Pr 09 @©$3,89 937,44 o14 V6 
eels eeu? o34,%8 @34, 350 16 00? 
eele 20S af4,98 240,26 2h 007 
well e,04 035,70 041,30 eee 208 
oe well 236,36 942,06 oe3 208 
ee? ele o37,34 242,46 as 909 
weld vd © 39,87 e42,64 eal 209 
aed eu? 41,93 040,90 019 Pe E:) 
aele2 e098 047,20 940,02 e16 210 
0,00 eiheeut, ny |o38,32 013 210 
a, aif e47,24 @38,61 209 eff 
me QS Pau) e42,3i #46,63 005 014 
ae NS 205 0 $8,586 #36,42 fe eff 
ae lf o,0) o34,A0 37,43 e241 eld 
ee! =.06 33,41) ©37,57 oe Nd 209 
weed ee!) o33,00 237,62 2,06 09 
mee e,)2 #84, $7 =$4,45 oA? 208 
eayla a,09 035,47 2386,¢9 o,07 20a 
Pus: | eet 37 HN 958,00 0,07 OP? 
oe 009 o40,92 #39,3! =o eo? 
ell oD? @38,A9 © 34,52 
NTSmaTCr FRPURS 2,4206, 


ee ee, Pee ee CR ee ee eT a ag gS SO ee Ee |) ene oe * ee eee ee ee ee 
. r ee ee See ee eR 
4 + CAOUTNRARNPR REI ER Ye tteeg 2 a watt ete one 8 43 Ce ie 3 er, “as ‘ a a5 EE sealing. AS 


( 
; P) 
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PRR AM FUR FVALHATING PILE MATCH 
E 
: Preren CORFRYCTENTS 
E. 
: 
t 0, 0urygn 0,NCH0Y e,90756 @,00000 
| 2 1.00000 v,00090 1.00900 200000 
: 4 6 ,ouand 0,2904906 @,00AU2 #,00000 t 
r) A,90000 0,90000 @,0U349 200000 ‘ 
i z. 
CURBECTION SULTER Form RFCELVERS tf AND AP WITH @ TAPS i 
FUR & TAP gPACING Ur eV0G0 SECS, 
Free pdaSe AMPL | TUDE TOTAL FILTER FILTER 
ERROR ERR MS ERRUR PHASE AMPL 
| (CH?) (DEGREES) (ud) (Du POWER) (COEGREES) (06) 
BERORE ARTER tie bE AFTER BER URE AFTER 
r 15,4 = 6a e,4ur ele oe. $9,537 =36,11 e(5 e,U6 
20,9 a | °,54 oe muh 037,55 37,03 019 e,05 
es,n e 7a o,'7 ae0S e,(o6 e$7,106 =38,57 Pro | #03 
yu,n 7% e544 ale mud eSBgt? 840,49 ees °,v? 
34,9 o.7 e490 ee? a,ol oe $8,186 44,355 eed 00 
wo, eles meu! ae) el o$A,73 42,05 ef} 002 ‘ 
u5,n e Sa @, xb ear | eM e4f,u9 eu2,e3 e!% 208 : 
H 50,0 ean #,Au oe, 90 06 048,91 eue,le 015 007 ‘ 
95," et) ».09 00 aS 099,50 840,25 of} 209 
69,9 9,04 A, e1Merun, nu 236,31 oo 014 
05, .79 2 89 welt ot! 945.63 =37,353 Pam | el2 
70,9 7" al wets eit) eu.13s 237,350 e, (4 eid 
75,0 mm | efS weflh 207 235,86 256,86 a ff eth 
B0,0 69% et wet yU2 ©32,A1 @ 30,73 este elo 
05,0 eft Pw | o.2\ eed $0,899 =37,33 e,!S el? 
90,0 Sa p42 yk mat 030,24 @ 57,61 elo 17 
w5,0 Pa "1? weSl eyd3 m30,aS & 37,96 eei/ 18 
Lyd, e 56 #71 wae hi ele # $1.25 ©30,08 elo al fA 
105,06 ef. ehead 2.4 eeih 058.31 230,99 e15 ia 
110,09 el ta elder eto oud e5?,A7 938,68 erie 218 
TOTaL 2A ol ele tA $4,586 937,70 
NET REDUCTIQN WF hroMaTond ERRURS Bt Shu, 


es F a of Reso. eaten ad a a 
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| PROGRAM FUR EVALHATING FTLTER MATCH 
; 
: Frig ! CORFFICTENTS 
r 
4 1 0,00900 0.90000 
2 1.90000 00000 
3 0.00000 0.0000) 
4 0.00000 U,v0uty 


Fee SER cen EMAL emer meme ene eo 


nr tem: 


De Oe ee ee Ee eee Tan ene Cee ee pee 


Peak RE ONAN RT: coat teen es motte 


@,01004 
1,012¢4 
meO1141 
#,00051 


: 
‘ CORRECTION FILTER Fok RECELVERS 1 AND PB WITH 
: FOR A TAp SPACING UF 00040 SECS, 
: FREI) priaSE AMPLITUDE TOTAL 
; } FR OR ERROK MB ERROR 
{ (H2) (OE GREES) (be) (OB POWER) 
BEFORE AFTER FrOKE AFTER BEFORE AFTER 
Es f 15,0 o 47 24% oO} 06 941,82 e40,24 
, 20,0 -.35 430 292g ON 948,76 942,86 
7 25,0 Ce Dr ee te | =,05 941,77 #40,59 
39.0 = On =~ .52 wie #205 049,26 “40,11 
( ; 55,0 * 59 me) well meU3 940,11 40,99 
; 4o,0 © 46 ~.37 OU ett 242,02 =43,62 
: : Go.o = 4n #32 =e 003 WOS,94 44,03 
E i 59,0 #37 -229 090 us =U4,ue *42,.69 
1 §8,00 tq 510 wy 00 197 950,64 41,90 
4 ou,n 0.0K 0048 9400 0199200,00 938,95 
: 65,9 2h 233 2295 oUF 944,96 938,43 
70,0 250 057 216 098 ©$9,74 937,59 
75,0 a7 Py As) mel eb #$6,93 37,01 
80,0 .76 062 wel 090 @52,12 =36,78 
65,9 Oo 268 we2h #295 ©29,99 37,59 
90,0 025 029 p33 ald 929,07 937,92 
95,0 elds #42 o.3/ #,13 29,31 =37,54 
100, = 84 #241 we $i =,09 929,90 =37,59 
105,00 w1,Sy  @1,49 we? Pell $1644 935,26 
110.0 et An #i 78 eI 009 =34,28 =35,49 
Tutat ez 70 17 097 #53,84 @37,94 
NET DENUCTInN OF MISNATCH ERRURS 4,090, 


4 TAPS 


FILTER 
PHASE 
(NEGREES) 


294 
205 
06 
e07 
208 
208 
208 
098 
098 
208 
08 
207 
06 
096 
095 
004 
094 
0NS 
002 
ee 


#,00000 
200000 
=,90000 
»00000 


FILTER 
AMPL, 
(08) 


2,07 
e,06 
#,05 
#,03 
-,01 
001 
003 
00S 
097 
010 
ale 
014 
alt 
019 
ee 
eee 
eu 
ee5 
226 
eet 


2 Rhee EE IN RMS TREAT a. a Cott aN, 


Kone em REE gl Ce Nai SN hn th Tike RR, ovo Shh ty 


f 
4 
Fi 
4 


Le aR aid 


, RE ERTL ELT TES ER PTE FLITE TE TH FTE TT 


are 
woe PR rere te eee ine vied Seren ey 


t 


WO Oi ER NTT RT RRR IEE OEE SB OTN EE AREA 
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PROGRAM FUR EVALUATING FILTER MATCH 
‘ FILTER COEFF TCTENTS 
i. 
t 1 0,0u%yN 0,00000 =,00426 290000 
; 2 1, 00000 0.00UNd 1,01586 =,00000 
a 3 0,00000 0,90000 #,00161 200000 
F u 0,000900 0,90000 #,00542 =,00000 


CURRECTION FILTER FoR RECEIVERS 1 ANP 29 wITH 4 TAPS 


FUR A Tap gPACING UF 20040 SECS, 
FREG piaSi AMPLITUDE TOTAL FILTER FILTER 
FReOK ERR(IR M§ ERROR PHASE AMPL, 
(HZ) (DEGREES) (DB) (DOB PUWER) (DEGREES) (De) 
DEFORE AFTER HEFORE AFTER KEFORE AFTER 
15,0 #59 43 wees =,17 51,4) =33, 686 e16 96 
20,0 # M4 e622 w,?} #215 239,90 ©$3,49 019 007 
25,0 2.93 73 acts well oS1,32 734,93 220 008 
30,0 21,0n 9479 wal 7 = 07 52,66 36,8! 020 010 
B5,0 10% BU weld 942 52,91 930,91 019 ell 
40.0 2% = ol well 03 = 33,72 36,77 oid ei3 
45.0 ° 8a *,7e «,07 ai? #35,76 =36,42 o1f eld , 
50,0 © rs =,70 wh ei2 #©37.99 35,57 204 06 
55,0 9.3% 9556 a50e 01S 944,95 935,04 weS eT 
60,0 0.00 well 1.00 218=2U0,00 ©335,57 well olf 
65,0 43 1259, OV 019 942,36 935,12 meld 019 
70,9 1 26600 a? o17 ©36,3$ ©33,39 m26 019 
79,0 1.2u Ge 2297 ele 033,47 # 33,65 este 019 
80,0 1,65 1426 weld 005 929.70 #32,73 oe 37 039 3 
85,0 16a 1,2 e273 =,05 «27,98 #32,61 7240 018 | 
90,0 1,44 099 wed Me lE 27.60 32,80 eel 018 ; 
95.0 .77 PR) 2.39 wed2 9Ah8,47 33,40 me 4) 017 
100,06 20% #,35 °,39 ~,23 $29,225 33,61 ~ 38 016 
105,090 7,64 97 we 35 m=el7 #31,80 #35, 50 #33 216 
110,90 ° 9 71.17 e,e3 ©,0R e36,272 238,87 =.26 015 
TOTAL 098 079 02) eld #31024 ©33,09 
NET REDUCTION OF MISMATCH ERRURS Ce 4 dD be 


| 
! 


k 
| 
" 
b 
F 
: 
t 
é 
if 
Hq 
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PRUGRAM FUR FVALIIATING FILTER MATCH 


& wi f ve 


FrLyER COEFF YCTENTS 


0,900000 
1.90000 
0,00000 
0.00000 


0.00000 
0,00000 
0,0000¢ 
0.00000 


CURRECTION FILTER FOR RKECELVERS 
FOR A TAP SPACING OF 


FREY pHaSeé 
FRROR 
(HZ) (DEGREES) 
BEFORE AFTER 
15,0 el ,va =,/6 
€0,0 e113 = ,6U 
25,0 wl ity =~ 77 
30,0 el lia w,78 
35,0 el ip =.e7ea 
40,0 =.99q #60 
45,0 = 178 ~.43 
50,0 ©, 66 ~. $5 
55,0 edu weld 
60,0 0.0% al? 
65,0 . 36 »46 
70,0 2°7 209 
75,0 097 ede 
60,0 i,ies 1.07 
85,90 litt 095 
90.0 7S 256 
95,0 #9 meen 
100,090 e466 -,85 
105,90 ef.,35 =1,48 
110,0 ef,5; 1,66 
TUTAI 94 08? 


NET REDUCT 


00040 SE 

AMPLITUDE 

ERROR 

(DB) 
GEFORE AFTER 

weI5 meld 
@95 e,l2 
we 0G #,09 
weld *,06 
o.93 mel 
oe] 093 
#0} 206 

01 ofl 

900 aid 
0990 iS» 
003 2i5 
2297 sie 
meld v8 
weet eVt 
#30 @,u? 
oe 59 #15 
o42 #18 
we 40 “15 
ese 7 
ores | 04 

019 ed! 


InN OF MISMATCH ERRORS 


© 00926 
1.01366 
#,01109 
«00528 


1 AND 30 wITH 


Cs, 


TOTAL 
M§ ERROR 
CDs POKER) 


#34,82 
33,66 
#33,87 
34,35 
934,46 
935.18 
=37,32 
#39,55 
#45,07 
200,00 
42,99 
o37,47 
“33,45 
929,96 
28,00 
“27,40 
#823 
#28,83 
o31,00 
34,8} 
#31,70 


BEFORE AFTER 


© 34,06 
734,19 
#35,71 
~37,¢e4 
#38,54 
39,20 
#39,601 
#37,96 
©37,10 
734,97 
34,51 
35,01 
=35,12 
034,44 
234,50 
#34 ,66 
235,09 
#35,0e 
034,93 
=36,u2 
o34,95 


3,25Db6, 


4 TAPS 


FILTER 
PHRASE 
(DEGREES) 


226 
23e 
037 
040 
249 
239 
036 
31 
eed 
17 
tO 
002 
w,O4 
o,10 
215 
#18 
eel 
weed 
=,18 
#15 


090000 
200000 
#,00000 
090000 


FILTER 
AMPL 
(00) 


7 0A 
07 
@,04 
#,02 
Ol 
204 
207 
010 
e13 
elS 
oi? 
elf 
et 
ee2 
2e3 
ee4 
e258 
1e5 
025 
225 


ne ner een neem nec nen enna terete sel ti oS a st et ns one 
RR So dene . = : 
hed tap te ce gta it lye Tsieueiaaliali 
Pies re ns cs i Si aa i tS i 


eR ee 


j 

7 

; 

: ! 0.00000 
: 2 1.00000 
: 5 0,00000 
4 0,00%00 
: FOR A Tap 3PACING 
FREG pHaSE 

a ERROR 


(HZ) (OEGREES) 
BEFORE AFTER 
15,0 218. $u-120,26 
29,0 7.1m 95,34 
25,0 39,64 74.72 
30,9 918,64 23.22 
35,9 e667, 341,78 
40,0 87 24 32.07 
45,0°238 8, 382,41 
50,0 244 8, eGb.,24 
55,0 ~65,49 7.85 
60,0 9,99 79,04 
65,0°265,2) 179,46 
70.0 215,34 ©54,39 
75,0 40.44% 55,41! 
80,0 967,84 34,04 
“AS,0 194.2, 958,29 
(90, 08184 19 979,42 
95,0 727.8, 93,05 
100.0 #6819 59,94 
105,09254 ,870118,45 
110,00194, 8% 311,05 
TOTAL 156,85 134,21! 


i Sealed Pk ud Slt 


> ie dial mark as nt la aac 5 CS lee lee i 


CORRECTION FILTER FAR RECEIVERS 
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PYLTER CORFFICTENTS 


0.00000 
0,00000 
0,0090G6 
0,00000 


PROGRAM FOR EVALUATING FILTER MATCH 


22482) 
204488 
», 02846 
200537 


OF 20040 SECS, 
AMPLITUDE TOTAL id 
ERROR M§ ERROR 
(0B) (08 POWER) (0D 
BEFOKE APTER BEFORE APTER 
01D atietd 5,36 1,06 
e,e0 o11,49 oF 202 
001 e11,ec3 e3,43 o,38 
075 910,44 "9,960 03,53 
274 10.87 9 Sb #3,09 
weld ell,2i ae." 72,09 
090 14,03 4,.o 2,09 
eo} #10,39 4,15 e2,35 
956 710,44 240 @3,63 
0299 ~11,.04"200,00 ~,i2 
eo91 11,13 3,39 2,17 
052 #10,73 5,39 1,75 
Pad) e10,4S 93.44 e1,79 
0293 of 1,74 1,0} #1,84 
wel? el2,e1 §,99 #64 
069 011,75 $,71 71,16 
1281 w1i,10 #=6,56 1,33 
2elo ell.,e7 eie “s.i12 
3209 10,30 2.63 #2,12 
5,4 78,63 3,58 07,97 
2,03 4,69 3,16 e,56 
3,5enu, 


NET REDUCTINAN OF MISMATCH FRRURB 


1 ANE 31 WITH 4 TAPS 


ILTER 
PHASE 
EGREES) 


338,80 
24,18 
35,08 
41.86 

408,50 
54,97 
421026 

—292.64 
73,268 
79,04 

44d 568 

269,73 

95,87 
101,57 
7252.5) 
113,77 
129,56 
128,04 
136,42 
§05.65 


290000 
©,99000 
200000 
#,00000 


FILTER 
AMPL, 
(NB) 


11.33 
11,29 
e1),24 
wi11,49 
11,13 
11,04 
11,03 
11,00 
#{1,00 
e11,00 
wit ,i2 
o4!,e5 
e13,45 
wi1,71 
©12,04 
12,44 
12,91 
#13,43 
#153,98 
© 14,52 


: 
i. : 
|: 


Se One 


a RN eo tee 


EA eee chen Pon eat ASB, eG Te Mme TELE pana eagle eae ae Sees 
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PROGRAM FUR Eval uaTING FILTER MATCH 


fcwne 


FILTER CUEFFYCTENTS 


0,00N00 
1,0utod 
0,00099 
0,00000 


0,00000 
0,0000Q9 
0v,00000 
Y,v0OQato 


CORRECTION FILTER Fre REGELVERS 
FOR A TAp 6PACING Ur 


FREY pHaSE 
ERROR 
(HZ) (DEGREES) 
WEFORE AFTER 
iS,o #.5n weed 
20,0 e Ba ®.0h 
25,0 2.9%) °*,79 
30,0 91,065 -,91 
35,0 =1.04 #293 
40.0 = 9A hb 
45,0 9,83 9,74 
50,0 77s 268 
55.0 ©, 34 =, 34 
60,0 9,99 #.01 
05,0 4a 39 
70,0 Ab 78 
75,9 ten 1,15 
80,0 ry) 1,4? 
85,0 1.6 1.44 
90,0 i 1.02 
95,0 22% 06 
100,09 La =O!) 
105,06 1.7, ©1,85 
110.0 e2.ly ee,24 
TOTAL 1 to 1,u4 


NET REDUCTIMN 0 


#,00970 
1.92050 
#00922 
=,00280 


1 ANN %e wIth 
20080 SECS, 
AMPL I TURE TOTAL F 
BR tite MS ERROR 
(3) (De POWER) (0 
SFRORF APTER KHEFRE APTER 

selo  ee16 ©33,77 234,55 
oslo 444 © 32,75 935.99 
weld well 952,89 © 34,79 
eet 7,08 33,99 35,59 
eel #203 $3,409 =36,03 
2.06 002 ©$4,17 =36,59 
eel 00% 935,97 @ 36,70 

ae $ elt 938,15 ©35,70 
wee 015 -4$,56 35,22 
O,0U 01 9=200,00 933,19 
eel 01D 4A. nS 32,52 

we S elf =36,35 32,62 
ett 213 ©52,54 732,46 
wel eS 28.57 751,49 
es “.V6 26,56 231,59 
we4o ™e18 925,76 ©32,01 
ae54 "e025 @26,22 932,84 
wed Medd m26,4$ @32,25 
eed melh 24,21 ©32, 55 
ese =,vVe =$1,56 =33,%96 
Ara) eld #=29,97 =32,42 

Fo MISMATCH FRRUFS 2.85Db, 


RE eet eee Ne ge eee ey aE y= ek 
- 


4 TAPS 


ILTER 
PHASE 
EGREES) 


off 
ele 
e14 
eid 
e!4 
ele 
010 
007 
093 
70) 
#,05 
#08 
#12 
@,14 
weld 
eel? 
eel? 
®el6 
e,/4 
ele 


MAR GRE RRO RET 


290000 
#,00000 
290000 
®,00000 


FILTER 
AMPL, 
(On) 


Pa | 
V2 
204 
008 
208 
eid 
ei2 
ei4 
ei7 
019 
eel 
ee3 
eeu 
ee6 
ee? 
228 
0e9 
230 
030 
e3! 


¢ 
t 

‘ 
i 
r 
5 
t 

f 

i 
wn 
5 


I 
i 
‘ 
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PROGRAM FUR EVALNATING PILTER MATCH 


FrLTER COEFPYCTENTS 


1 0,00009 9, U0N09 290353 
2 0,000N0 0,000%0 001487 
3 0,00008 0.00000 #,00689 
4 1,00000 0,900000 1,92045 
§ 0,00000 0.00009 @,006/78 
6 0,00000 0,00000 200226 
7? 0,0V000 O,voune e,0v2dc3 
8 o,00000 000000 200255 
CORRECTION FILTER FoR RECEIVERS { &ND @ WITH 
FOR A TAp SPACING Ce 202040 SECS, 
FREQ PHASE AMPLEITUME TOTAL F 
ERROR tRROW MB ERROR 
(HZ) (OEGREES) (pe) (OB PNWER) (dD 
BEFORE APTER BEFORE AFTER REPRE AFTER 
15.0 4a eid wel eS #$5,4U =44,.03 
20.0 # 6a et! wel3 202 @ $4.29 #51,95 
25,9 °,7y hl wel2 a1 934,45 954,16 
30,0 # 84 Par well ~,03 «$5.02 e46,37 
38,0 AL) ous 009 2,ud 35.12 @47,40 
40,0 a. at we] =,u4 = $$,89 47,38 
45,0 . 6a #.05 we 03 957,76 949,85 
50,9 © 63 e,.eS welt 2,00 ~39,62 #48,02 
55.0 3a #,23 270? put =G4,H4 947,99 
60.0 0,09 5.17 0,00 eC4e200,00 44,80 
65,0 PY) ~,13 we} 205 45.32 44,27 
70,9 20 #,02 wd 00S #$9,04 @45,88 
75,0 8A 01S we 7 003 © $5.73 947,33 
80,0 {le 040 weld #,90 #31,60 ©42,92 
65,0 l,is 245 meee @,95 029,84 940,41 
90,0 1 32 we 30 9 09 29,28 939,46 
95,0 229 #15 we33 =,08 #$0,106 #41,99 
100,0 @,27 2,55 e735 ©.03 930,75 242,03 
105,06 @ 8) 2,96 wee 2B ©33,26 ©37,85 
1410, 0 meee e1,01 a,'7 eel 357,40 =360,09 
TOTAL us 20% elo eu? #-35,%e eue,id 
NET REDUCTION oF MISMATCH ERRURS BANG, 


8 TAPS 


ILTER 
PHASE 
EGRFES) 


#,00000 
290000 
#,00000 
990000 
200000 
200000 
#,40000 
200000 


FILTER 
AMPL, 
(08) 


oiA 
Pee.) 
ell 
208 
2905 
093 
oe 
202 
093 
ed 
206 
208 
ell 
eld 
ei? 
ee! 
2e5 
250 
edu 
258 


Leanne So nt Lene Sneek hte Sad: linn sieceanala ey 


Ce ee Bi ee OS Se ee ae on eS ae amen 
RPT SP a CN ge ep age Page Sar yh I ee eran ot bs aaa Wn EEE oy 
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PROGRAM FUR EVALUATING FILTER MATCH 


PILTER COEFF YCTENTS 


1 0,00000 000000 291066 290000 
2 0,00000 0,99000 003378 2,000090 
s 0,00000 0,00099 7.01712 200000 
6 0.90060 0,90000 200594 #,00009 
7 0,00000 0.00090 #,00612 200000 
8 0.00000 U,00000 .00de? #00000 


CORRECTION FILTER Fox RECEIVERS 1 AND S$ WITH @ TAPS 


EI Fee ce aE Oe, a ee Petes ee ee ee eg 


FOR A Thp §PACING UF 20040 SECS, 

FREQ pHaSt AMPLITUDE TOTAL FILTER FILTER 

ERROR ERROR MS ERROR PHASE = AMPL, 

(HZ) (DEGREES) (DA) (O68 POWER) (OEGREES) (06) 

: BEFORE AFTER BEFORE AFTER BEFORE aFTER 

f 15.0 el,tg 9602 «07 007 ©$3,90 943,64 1208 o14 

: 20,0 el,19 013 oeO7 002 932,96 €49,25 tee 209 

; as, 0 ef aa ei? eo e,02 @$2,75 =49,40 1945 204 

30.0 o1.ap 024 994 0S 54,11 44,33 1946 ©, 00 

; 35,0 el,ts 018 902 0H 954,27 OUS,11 1033 7,03 

0,0 91,0; 406 wal 9 06 34,08 9 U3.58 1,98 © .08 

W550 818g med 000 = 04 @36,69 946,50 273 °,0d 
50,0 *,67 28 oO) = 01 940,14 @40,78 033 o,02 
55,0 ©,34 9.38 00} 003 945,75 943,29 =,07 202 
60,0 0,00 41 0.00 006"200,00 =40,09 wel 906 
65,0 23h «,28 #203 008 43,09 939,86 7,64 210 
70, 0 Pai.) @,02 @,07 007 937,03 941,90 7,72 oiS 
75, 0 299 ew4 oe15 005 33,02 242,066 ora) ei? 
80,0 1,07 064m e24 Ot 929,46 @38,90 2,43 23 
85.0 285 074 p35) 07 © 27,32 | 36,13 eet! 228 
90,0 o@ 052 eed = 13 026,46 ©35,95 026 233 
95,0 9,69 ©8409 =o S09 12 26,65 938,84 240 238 
100,0 el 77 9.92 e477 9,04 § 26,48 ©3766 28S 043 
105,90 #251 1,54 36 el2 28,08 #33,91 96 48 
110,06 meee! #1,69 a,23 050 31,01 932,10 292 253 
TOTAL 228 266 223 099 ©30.39 38,20 


j | MET WEOUCTION OF NIgHATeH EuRURS 7, A108, 


i a ce et te he ot) ae, uh Aina eal 


FILTER COEFF YCTENTS 


PROGRAM FUR EVALIJATING FILTER MATCH 


i 0.00000 6,00000 00479 
‘ 2 0,00000 0,00000 200188 
: 3 0,00000 0.00000 @,00137 
; r 1.00000 0,00000 1.00570 
i § 0.00000 0.00008 ©,004088 
6 0.00000 0.00000 #,00001 
? 0,00000 0,00000 @,00118 
1 8 0.00000 0.00000 9001c0 
t CORRECTION FILTER FoR RECEIVERS 1 AND 4 wITH 
t FOR A TAp gPACING OF 20040 SECS, 
' FREQ peaSt AMPLITUDE TOTAL F 
} ERROR ERROR MB ERROR 
(HZ) = (OBGREES) (v8) (08 POWER) (OD 
BEFORE AFTER BEFORE AFTER BEFORE AFTER 
‘ 15,0 J 7.) 210 2%} 093 ho, 4) et7,41 
’ 20,0 #36 019 #00 201 043,86 #52,86 
i } 25.0 ou 209 @,00 2,00 ~43,01 @55,35 
30,0 0 ay 007 =e = OS US, 24 @S0,47 
! 35.9 #44 201 al ©,03 e42,67 749,86 
0,0 ©,3a *,02 0693 0,03 o43,83 949,92 
5.0 39 9406) wg Ot 02 9 K8,56 952,08 
| 50,0 °*,35 ©.23 2000 «= 00 © H8,08 948,59 
| 55,0 e.i7 e.17 #200 001 031,19 50,24 
60.0 0,09 eef1 0,00 2939200,00 947,15 
65,0 Pe | 2,04 2,2 004 #$0,67 o47,29 
70,0 ack 205 =, 04 293 948,22 949,10 
75,0 aA 013 oe 06 002 ©42,27 ©49,83 
60.0 ah 9 eel #,01 ©37,8)1 245,69 
85,¢ 122 027 «= gl = 03 30,30 944,09 
| 90.0 v Oa 014 eeio o,06 238,63 43,34 
95,0 re) °,19 o,id @,05 @3e,42 #45,$3 
100.0 @ Ty #,36 e,il »,01 37,24 ©46,09 
105,0 ©,@4% 453 0,04 006 ©39,05 42,48 
{10,0 eo, 8, ®,46 204 ei3 242,26 741,17 
TOTAL 43 eee 207 204 040,03 245,86 
NET REDUCTIAN OF MISMATCH ERRURS 5.8508, 


6 TAPS 


ILTER 
PHASE 
EGREES) 


#,00000 
e,00000 
©,00000 
@, 00000 

200000 
#,00000 

200000 
#,00000 


FILTER 
AMPL, 
(08) 


Serw~e eh &uwe 


0,00000 
0.00000 
0,00000 
4,906000 
0,00000 
0.00000 
0.00000 
0,00000 
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PROGRAM FOR EVALUATING FILTER MATCH 
PrLPER COEPFYCIENTS 


0,00000 
0.00000 
0,00006 
0,00008 
0,00008 
0.00000 
0.00000 
0,00008 


CORRECTION FILTER FoR RECEIVERS 


1 AND S WITH @ TAPS 


FOR A TAp gPACING OF 10040 S608, 
FREQ ems AMPLITUDE TOTAL 
ERROR ERROR MB ERROR 
Cuz) (OgOnEES) (08) (08 POWER) 
eerOre aprer OFFORE APTER BEFORE aera 
1$,0 e % ei3 ei4 204 232,36 o4§,88 
20:0 ol'tg sod s12 fot 3807 #97680 
43,0 et ty 209 ell @,01 ©32,61 256,26 
30,0 of 0y 639g 80 OR 3A, as 088,28 
33.0 e,% 238 ,09 ©,03 34,87 746,68 
40,0 v9 eil oO? ©,03 o38, ee 946,06 
45,0 oe 200 e0e 2,02 038,01 053,40 
$0.0 ©,% e,.17 904 ©,00 041,24 ©$0,97 
$5.0 o.a) °,24 202 20! e47,ai 047,56 
60,0 0,09 #,§$0 0,00 0030208,00 743,94 
ch es eee ees y ey eer Py ayy Pe 
70.0 49 @,09% 0,08 208 036,82 746,65 
73,0 73 ei? oei 03 034,49 247,33 
80,0 89g 38 wp 22 0g 00 030,86 OHS,52 
65,0 74 oS2 o,3i e,04 26,46 #39,89 
90.0 By ge OOF RT, 30 O59, 83 
93,0 ©2806 203 o,47 @,08 e27,36 043,02 
100.0 o.% e,$6 o,49 @,03 o27,05 o41,76 
105,60 el,@a elet3 0,45 007 26,34 036,99 
119.0 ee Ma ee 019 o31,01 ©35,07 
TOTAL 24 20@ © 306,98 241,85 
net bout ian oF srawieer ERRORS 10,8708; 


FILTER 
Puage 
(COEGREES) 


200000 
©,00000 
©,00000 
©,00000 

980000 
#,06000 

200000 
e,00000 


FILTER 
AMPL, 
(08) 


ere & wi& = 


0,00000 
0,00000 
0,00000 
1,00000 
6,00000 
0,00000 
0,00000 
0.00000 
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0,00000 
0.00000 
0.00000 
0,00000 
0,00000 
0.00000 
0,00000 
0,00000 


CORRECTION FILTER FoR RECEIVERS 


PROGRAM FOR EVALUATING FILTER MATCH 
PILTER COEFF YCTENTS 


200800 
001842 
#,03067 
1,0¢287 
#, 02326 
200250 
©,00706 
200208 


1 AND @ WITH @ TAPS 


FOR A TAp gPACING OF 20040 SECS, 
FREQ pwaSe AMPLITUDE TOTAL r 
eh,OR gRrorR MQ ERROR 
(2) (DEGREES) (08) (D8 POWER) (0 
BEFORE AFTER BEFORE AFTER BEFORE APTER 
13,6 ef 67 #36 204 004 ©30,8) 742,35 
20.0 o1 Se ©,03 208 202 030,83 @§4,32 
23,0 eo}, 4a 20 994 #,00 931,63 948,97 
30.06 01,37 229 093 ©,03 033,13 245,08 
35,0 of 2a aS AUT} 2,03 o§33,4a7 905,11 
00.0 1,04 oi 04 &,03 034,53 246,39 
43,0 #8 202 93 ©#,03 036,81 e50,12 
$0.0 e609 #.29 Pa } ©,.00 038,75 046,68 
55,0 9°30 2.354 001 201 ©44,86 944,85 
60,0 0,09 #35 0290 2040800,00 042,48 
03,0 Pe YY ©.a7 @,0d 005 942,93 962,086 
70.0 ALT) w,10 0,99 00S ©37,13 045,00 
75,0 88 15 oiS8 004 o33,45 246,52 
60,0 1,06 eS! oa3 #,00 029,37 040,89 
65,0 -% 064 = e359 04 wRF,22 ©38,20 
90.0 3@ 053 046 2,09 926,22 ©37,93 
95,0 By 004 «= S3 09 O2H,3S OHI, UO 
100,0 ef,092 #204 oeS4 2204 26,22 40,60 
105,0 o1 84 1.36 o,48 20a 27.63 #35,38 
110,0 02,23 1.73 0-39 e22 ©30,58 ©33,70 
TOTAL {is 289 025 207 929,91 =40,15 
NET REDUCTIQN OF MISMATCH ERRORS 10,2008, 


ILTER 
PHASE 
tGREES) 


123! 
1.37 
1,69 


900000 
#,00000 
200000 
@,00000 
206000 
#,00000 
200000 
@,00000 


FILTER 
AMPL, 
(06) 


e,00 
#,03 


Oe ee ene 


j 
q 
H 
\ 
t 
1 
{ 
} 
i 
1 


\ 
: 
i 
4 
¢ 


‘ 
: 
( 
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ey ee 


PROGRAM FOR EVALUATING FILTER MATON 
PrLyER CORFFICIENTS 


@~e GB & Ui fe = 


FREQ 
(m2) 


0,00000 0,00008 201083 
0,00000 0,00008 eO117e 
0,60000 0,900008 ae eeeae 
1,00000 0,00008 1,02328 
0,00000 0,0000¢9 @,01042 
0,00000 0,90000 00082 
0,90000 0,00009 ©,0087! 
0,00000 0,90000 200460 
CORRECTION FILTER FOR RECEIVERS 1 AND 7 WITH 
FOR A TAp gPACING OF 20040 SECS, 
erase AMPLITUDE TOTAL F 
eke ERROR MS ERROR 
(OeOReES) (08) (08 POWER) (0 
BEFORE AFTER BeFNRE AFTER GEFORE APTER 
eo, 65 006 =, 08 208 36,34 004,40 
oe, %e 03 0,05 003 034,75 043,55 
01, 0% 218 e,04 2,02 034,49 ©46,50 
ef .0a o2@3 0,03 2.05 035,70 84,32 
0, %e ofS o,02 2.06 035,855 242,68 
0,9) 202 229} ©.06 038,95 943,06 
e.?y #12 e,00 2,04 037,80 266,01 
0,36 @,29 O14 2,01 41,05 e4@,49 
0,29 #,29 09! 003 046,53 943,03 
0,00 @,41 0290 100e800, 00 939,71 
3a ,28 0,03 0086 043,84 #39,45 
.o? #,02 e,07 208 e373! of) ,o4 
.0e 038 0nd 005 e33,10 e845 ,84 
1500 66 we «OE RUETL 38,09 
"79g 74 we 3S 08 AT, S2 035,94 
20 25 eo, 44 @,13 026,69 ©3572 
O77 =F el2 4G «= LE ROHS ©38, 50 
oi, 0, e,9i o,4§ 2,04 226,78 037,82 
22,6 ©1,59 e.33 el2 28,24 ©33,59 
er Be Bort edt 31,17 931,92 
L 1, 21 10 ©30,483 37,94 
NET t eouet Ton OF nr edaeen ERRORS 7.1108, 


@ TaPs 


ILYER 
PHage 
EGREES) 


PILTER 
AMPL 
(08) 


ILTER 
PHASE 
EGRERS) 
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; PROGRAM FOR EVALWATING FILTER MATSH 
PILrER COSFFICTENTS 
: 
: 1 0.00000 0.00000 9002% 
| 2 0.00000 0,00000 200301 
| 6,00000 0,000006 200843 
| ry 1.00000 0,00000 1,00a11 
: | 0.00000 0,00000 200451 
r) 0,60000 0,0¢000 #,00082 
? 0.00000 0,00000 000109 
| 6 000000 0400000 #,00130 
k ra 
: Z 
CORRECTION FILTER Fak RECEIVERS 1 AND 8 WITH 8 TAPS 
] FORA YAp gPACING UF 20040 SECS, 
, FREQ phase AMPLITUDE TOTAL r 
eRaor ERROR M8 ERROK 
. (M2)  (ORGREES) (dN) (08 PNWER) (0 
: BEFORE AFTER BFFORE AFTER BEFORE AFTER 
; 15,0 9,89 9.07 0210 001 ©36,68 ©56,09 
‘ 20.0 @ 36 206 02d 091 @37,01 ©586,70 
25,0 ©,8% ell 0,08 200 @38,00 eSu,u2 
39,0 ©, 54 005 =e 08, 01 =§ 38,53 958,33 
38.0 ©,89 001 =e 06) = 01 939,21 000,289 
y 40,0 @ dy 200 005 @,01 ©460,$3 059,27 
; 5,0 ©,.3y 003 eG = 1 way rd 957,409 
50.0 e,37 2.18 e,%2 @,00 eid, 0d #50,93 
35,0 e.ta mell of02 ©,00 40,22 ©55,20 
00.0 0.04 #,03 0,90 001"°200,00 e55,11 
o3,4 ais 203 2,00 Pam | e§1,70 #§5,49 
70,0 28s 006 = wy 1 001 M4P,S4 @SS,11 
73,0 38 008 = 001 945,18 @S4,13 
60,0 044 033) e903 = 00 41,69 952,84 
63,0 43 204 2,3 #.01 241.53 eS3,74 
90,0 23h *,01 0204 ©,03 943,07 #50,54 
95,0 otR 22 we M02 051,75 HH9,12 
100,06 o2y tS 003 400 987,29 233,84 
105.0 27 =,09 208 202 ©43,15 ©53,56 
110,06 5h 025 13 004 240,88 #©49,19 
TOTaL o4a eft 206 002 =40,79 =$2,91 
NEV REDUCTIAN OF MISMATCH ERRORS 12,tenb, 


@,00000 
@,00000 
#00000 
#,00000 

290000 
@,00000 

200000 
#,00000 


FILTAR 
AMPL, 
(08) 


Es 2 iia CCR ts ae | et eR ee. FS Ae oe eee ae Re Bk aides ee - ee ee eT a ee SO ee 
RE erene tse nermnmemmnnn cms eerie creer weet wane renee teal Sree a te AR a cea ten REY 
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PROGRAM FOR EVALUATING PILTER MATCH 
PSLTER CUEFFICTENTS 
7 
j i 0,900000 0,90000 00442 @,00000 
7 2 0.00000 0,00000 003390 200000 
3 0,00000 0.00000 #,01404 #00000 
a 1.00000 0,00000 1,021586 290000 
5 0,90000 0.00000 ©,01548 e,00000 
6 0.00000 0.00000 2004054 ©,00000 
? 0,00000 0.00000 @,00a73 ©,00000 
| 6 0,0u000 0,00000 200309 #,00000 
| CORRECTION FILTER Fok RECEIVERS 1 AND GD WITH 8 TAPS 
FOR A TAp QPACING UF 20080 SECS, 
FREQ prase AMPLITURE TOTAL FILTER FILTER 
ERROR ERROR M$ ERROR PHASE  AMPL, 
(H2) (ORGREES) (DK) (D8 POWER) (COEGREES) (08) 
VEFORE AFTER BEFORE AFTER GEFORE AFTER 
15,0 9.8— all Od = UO OUD A 945,36 qT) 407 
: 20,0 eo ?s 20? ere 002 O37 U2 52,92 fe 204 
| 25,0 e 46 009 #02 =,01 930,59 ~55,27 993 291 
4 30,0 Jk | of4 0,2 ©,04 o37,52 ed) ,22 097 0,02 
: 35,0 ©. 84 elt 0,0} @,04 #$7,33 945,608 092 #,03 
: 40,0 ®.7a 004 00) 2,040 237,68 elo,i7 79 e,04a 
| WS.0 by 08 wg 0g D3 30,80 9U9, 75 »8? 0,93 
: 50,0 eda e209 290 #,01 wda,a3 49,87 129 @,01 
| 55.0 @.24 *=.26 290 002 ©48,18 40,48 ele 02 
60.0 0,0 2,31 0.90 094e200,00 e#b2,53 w,3i e04 
65.0 32 e.e3 o,2 200 944,85 942,20 e,55 408 
70,0 oa @,06 wee 005 @©36,33 244,57 #70 eft 
73,0 99 2A* @,ril 204 034,05 euu,7A a,74 ela 
| 60,0 cis 04? 019 @,v0 030-66 741,70 %e66 elf 
65,0 1,07 057 =p 29g 0S WAR, UK @38,47 °.50 23 
| 90,0 Pe, 42 eo, 38 #210 e27,65 #38,09 2,28 Py 1. 
95,0 @ 0 2,05 weit #10 227,87 040,73 2A 234 
100,60 @ 84 2,69 a,44 o,03 27,91 740.16 015 41 
105,09 ef Sp 1.23 «38 009 929,56 ©35,88 229 eu? 
110.0 21.8 1053 029 024 052,66 =25,96 033 53 
Tora a7 oS? of 097 $2,084 O40, 59 
ner REDUCTIMN OF MISMATCH ERRURE 


8, %5Nb, 


Pee Sey ee a eee Se ee ee ees 


een ee 


ee a: ee ei ee eee 


ee MES: Stade, 3 ict oa iat ae a 


: | 
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PROGRAM FUR EVALUATING FILTER MATCH i 


FILTER CORFFYCTENTS 


i ig TR ts aa. Uh I Sk 


\ 0,00000 0,00000 vues e,v0uny 

a 0,00000 9.00090 oN1tas 600000 
7 3 0,00000 0.00000 e,00184 ©,00000 
: a 1.00000 0400009 1,0u172 000000 
5 0,00000 0.90000 000015 e,00000 ; 
6 0,00000 02000000 e,cu2ed 900000 
? 0.00000 0200000 e,00037 #,00000 : 
. 4 0,v0rnn 0.09000 290009 ©,00000 : 


CORRECTION FILTER Fak RECEIVERS {1 AND 10 WITH @ TAPS 


: FOR A TAp @PACING UF 00040 SbCS, 
FREY phaSt AMPL I TUNE TOTAL FILTER FILTER 
t ERROR ERROR MB BRROK PHASE AMPL, 
| | (M2) (OBGpEES) CDR) (Ne POWER) (OEGRFES) (08) 
| BEFORE AFTER BEFORE APYER BERORE AFTER 
15,0 #60 @.03 a.13 202 @$6,A7 @54,40 eS? 21S 
20,9 * 66 204 ets 201 34,42 §546,70 269 13 
25,0 67 01% wet} 000 035,39 55,12 o77 elt 
30,0 wiry 0? well e,ve e3a,62 eS4,1A eva »09 
35,0 oy 203 #59 e,vu2 2©$6,34 954,03 o7u 207 
@9,0 ®@,42 202 0 AY 2,02 37,42 S441 e464 205 
O5,0 8.5m 0 MS A 959,57 955,12 249 eva 
§0,0 #49 o,14 a3 @,U0 eul,da 250,95 ete 003 
$5,0 e.2u e612 well meu 04H, AS 984,03 ele ou? 
60,0 0.%% 2,09 4,00 oV2"208, 00 50,72 e,09 Ve 
03.0 x x} 2,06 e,%V Ve oi7,?e o§1),29 6.24 203 
70,0 4h e,0} a, Prd e42,A} 53,02 @,47 208 
75,0 .On 007 0,95 20? e3R,AS #51,08 @,61 205 
80,0 644 ee2 ee 200 934,86 oua,1A etl eb 
83,0 1.9% 022 wel = 02 9$$,55 247,00 e.78 208 
90,0 fu 2t5 a 15 2.04 33,31 245,38 e,79 210 
95,0 001 eS wale 404 © $5,149 O40,97 e.7o et2 
100,90 42 #.e7 eyit —,02 #36,5] ©47,86 2.70 eid 
| toS,e a) er) + ee re oU4 e41,17 ed4,2A eeh0 215 
119,94 19 eer egiln elt euA Uk eUS,)4 e,u? oi? 
TOTal en 17 099 ebS eSH,45 § 446,59 


e 
NET PENUCTINN OF MISMATCH FRRUR® 11,96DK, 


~ 
. ff 


orvr~oufcunh= 


Ce ee ler alae ee ee 


0.90000 
0.90000 
0,00000 
1,90900 
0,00000 
0.90000 
0,0v000 
0.000060 


Eeeies 


EE PL LTE EO SE TYTN PET TRE FRET eS 


te ene Ne ream nM ee 
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FrLrEm COEFFICIENTS 


0,40000 
0,90000 
0,00000 
0,000006 
0,00000 
0,00000 
0,00000 
0,00000 


PROGRaM FUR EVALUATING FILTER MATCH 


00413 
200952 
#,00960 
1.91499 
#,01133 
290259 
#.00345 
290267 


CURRECTION FILTER FoR RECEIVERS ¢t AND #1 WITH 
FOR A TAp SPACING Ue 2vu040 SECS, 
FREQ phHaSE AMPLITUDE TOTAL F 
ERROR ERROR MS ERROR 
(HZ) COFGREES) (DB) (DB POWER) (0 
BEFORE AFTER SEFHRE AFTER FFORE AFTER 

15,0 “44 elf 0 0 095 942,51 945,19 

29,0 =, 64 207 = 0409 oG1 39,37 "53,91 
25,0 #62 QA =O} wel 938.54 953,95 
{ 30,9 *.67 ell =} me 939,45 749.40 
35,0 "67 207 9200 me04 39,06 #47,87 
a UP eo 201 ~e00 «= O3 39,43 @48,20 
é 45,0 = 51 #97 0 U meu? 241,10 “51,355 
| 50,9 °.37 =,15 090 wud a44,44 #514,99 
55,0 "190 «2! 200 202 950,08 948,56 
t 60,9 9.09 meet Ne OG 004—"200.90 “44,63 
5 65.0 26 #e1h oe02 004 946,22 844,77 
k TO 9 250 eve we Ih e204 240,52 "46,39 
; 79,0 77 023) 99 003 36,74 =46,29 
; 80.0 at » $7 eal -meun @33,08 943,78 
i 85,0 .7a ean mete @,04d @=31,06 41,16 
i 90,90 4a ec’ wack —.v8 =30,25 “40,61 
4 95,0 woh #,08 wade =,07 =$0,.57 #43,02 
f 100.0 =. 7> e544 we S102 30,70 W422, 52 
6 105.0 ellis #87 welch 207 232,65 =38,67 
( 119,00 @=1,3n 91,00 well el? 36,13 ©436,87 
: TOTAlt 2% a5? iS eo £54,644 “42,89 
NET REDUCTION OF HISMATC FRRURS 8,240DK, 


8 TAPS 


IL TER 
PHASE 
EGREES) 


055 
268 
076 
276 
74 
e6e 
244 
see 
e.%e 
eeu 
meh} 
251 
#53 
» 47 
#33 
w,16 
203 
eft 
acl 
2 30 


a tas: ia a ie cae aN 
: : oe errs 
Sy 


eee Sores ei 


#,00000 
209000 
#,90000 
200000 
#,00000 
290000 
#,00000 
200000 


FILTER 
AMPL, 
(Db) 


004 
eV2 
*,00 
#,02 
e,03 
#03 
"02 
»,01 
Pat | 
204 
26 
009 
ell 
Pe 
el? 
PY 
r+) 
29 
53 
e537 


| 
| 
| 


| 
| 
| 
| 


Dee A tesa te Raa anne ty! ere ean 


A ne ace Neal he SEE coal a a he call te i a Re ie hg a a cecsene nema ea Lath i cay io fake, ig wpe 2, = ss eaten os abate ct : spel cael beeen Se Tee cane de 
aan ANTE re lal a Cane: 2 sass tia 5 i aa ae Nin Ie a sia Ses 
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PROGRAM FOR EVALIATING FILTER MATCH 


FILTER COEFFYCLENTS 


h. 
3 
' 


f 
; 
t 
f 
8 
C 
‘. 
é 
wr 
i. 
r 
A, 
F 
i 
; 
t 
r 
f 


| 0,00000 0,90000 200117 #,090000 
2 0,09000 0.00000 200KG5 | 00000 
5 0,90090 0,90000 2,009T6 #00000 
a 1.00000 0.00009 1,01256 200000 
5 0.00099 6.00000 #,00927 *,00000 
6 0.00009 0.00009 200077 200000 
7 0.90000 0.00000 #,00299 #,00900 
8 6400000 0.00009 200187 00000 


CORRECTION FILTER FAR RECEIVERS 1 AND 12 WITH @ TAPS 


45.0 7.46 meus we Oh 7.UP #42,90 #S2,21 37 7,01 
50,0 8.4, *#,24 0,9} #,00 «42,53 948,28 e22 200 
55.9 8.82 #616 we} oul 48,74 #50,71 205 202 
60,0 9,09 7.13 100 0V4~200,00 #46,43 e213 204d 
65,0 .2) #09 we I 204 947.98 #46, 36 2,29 205 
70,0 4p et we IG 004 44,82 948, 33 wed? 207 
75,9 59 210 we0l 003 9$8,38 ©49,75 e,49 ovo 
80,9 Ar) 031 weol2 = ,01 53,86 95,13 =.5) 12 
85,0 A) 0$0 weld =e G4 51,92 942,39 axa} 214 
99,0 253 124 ehh 7 951,19 941,73 ~ 39 018 
95 n ais #,{d e,c/ ".U6 #$1,88 644,01 229 ei 
100,09 2% *,42 wryel #.0? 32,39 44,48 e,19 eS 
165,09 ©.6% ,73 22 206 934,75 40,21 =,10 229 
110,0 98.7%, om e7F we ls 017 ©39,08 ©36,e0 2,05 232 
TUT AL 250 2 $0 013 095 @36,11 #44,23 
NET PEPUCTIMN OF MISMATCH ERRURS B,1eMb, 


FOR A TAP SPACING OF 2vO40 SECS, 
FREQ PHASE AMPLITUDE TOTAL FILTER FILTER 
FRROR ERROR MS ERROR PHASE AMPL, 

S (HZ) (DEGREES) (Os) (D6 POWER) (DEGREES) (068) 
: BEFORE AFTER BFFORE AFTER BEFORE AFTER 
, 15,0 = 4, 017 003 094 @47,15 945,47 235 oO! 
| 20,0 9,34 009 oO 001 "43,66 954,72 045 200 
4 25,9 = ,d6 06 200 #401 42,41 ©57,28 252 ©, 01 
30.0 © 5, etd ee} #.u3 41,68 “50,09 055 #,02 
ql 35,9 = 5% se wel 7,03 941,05 "49,22 254 #,02 
; 40,0 7,47 et #01 7203 941,51 949,53 248 *,02 
& 


12 et PE STEEN STI SO RTT ET TI PIED ITT PCIE POT OTOL RT OE Ee a ee a a ee 
ost ee ea “ 


Oe ee te eee 


Se Te ee 


alice ls olga AN ES alr ae el oe Si aie id a ae 


j 
j 
| 
j 
: 
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PROGRAM FUR EVALIIATING FILTER MATCH 


ZENO WE WN- 


FrigEw COEFF ICTENTS 


00000 


0,90000 
0,0N600 
1,000CUC 
0,00000 
0,00600 
9,00°900 
),90000 


0.09009 
0,00000 
0,0000y 
0,00090 
0.09000 
0.49000 
0.0000) 
0,09009 


CORRECTION FILTER Fok RECEIVERS 
FUR A TAP SPACING Vie 


FREQ 
(HZ) 


15,0 
20,0 
25,0 
30,0 
35,0 
40,0 
45,9 
50,0 
55,9 
69,0 
65,0 
70.0 
79,0 
89,0 
85,9 
90.6 
93,0 
100,0 
105,94 
110,09 
TOTAL 


NET PENUCTIAN UF 


PMA 

FRp 
(DEG, 

GEFORE 

= .4Qq 
= 94 
° Su 
= 54 
#49 
«4% 
7.35 
7 es 


29S 


290650 
210219 
#,00104 
1.00630 
#,00538 
20005! 
#00189 
200136 


{ 4NN 13 WITH 8& TAPS 
0040 SECS, 
Se AMPLE Tune TOTAL FILTER 
OR ERROR ‘ie ERROR PHASE 
FES) (OB) (96 POWER) (DEGREES) 
APTER GeFORF AFTER BEFURE AFTER 
203 a_e0Q eld #41.,42 o47,91 2Se 
eA od 0! eH, 36 55,71 ehe 
ol! oe 0 welt #H40,5) 53,42 266 
ete #290 m,02 941,77 =50,55 263 
206 e003 H4L,B2 $49.18 055 
w,01 oo wavs 942,37 249,22 ede 
=.09 ure) me02 44,80 @51,50 126 
17 PaUn e,01 wh7 81 “51,16 099 
-,19 0G eOf ~33,6) #49,1? 2,07 
= 1a 0.90 003e200,00 946,19 e116 
us o,M] 004 ©49,99 946,18 @,2u 
205 a3 a4 odd, 38 @47,38 eat 
a) =e)7 e002 ©41,42 “49,79 est 
034 wl e,ut «37,19 #44,4h @o,04 
034 =i 7.04 935,22 a2, 59 ele 
elo 18 #07 934.60 42,61 228 
oii e,1i7 o,ueb #@3$,11 24,85 043 
= G4 ele weit ©3542 244,29 05e 
=,64u a5 U6 @34,95 941,10 255 
#258 093 2014 @40,96 40,12 050 
626 007 oS @5B,he O44, 
MJ SmuaTCH FReURS be Alb, 


ee = 
ised 


,00000 
200000 
290000 
299000 
#,00000 
#,G0000 
=,00000 
#,00000 


FILTER 
AMPL 
(08) 


004 
002 
#,00 
#02 
©,03 
=,03 
°,02 
-,O1 
ol 
203 
295 
007 
099 
010 
elt 
ei! 
elt 
oil 
ell 
el) 


Ee Te eo TT eT 


2 TRAN RUM 8 whe ee 


Tar “RS 


he RRR mee 8 tenon Metrenernemton aoe Saas soars Oe as 


TOT Te RITE Se GT EIT? ae Te 


ponte 7 CLT AS Oras weaning oe Ue AERTS HEE PICEA I 


Sareea anced SA RPT aed 


i 


Se a ee 


b 
: 147 
f PROGRAM FUR EVALHATING FILTER MATCH 
ite 
: FILTER COEFF ICTENTS 
k 
E 1 0,00000 9,00000 200685 200000 
2 0.00000 0.00000 201559 =,00000 
f 3 0,00000 0,00000 = 01317 600000 
K rn 1,90090 0,00000 1,02813 »,00000 i 
t 5 0.00090 0,000090 #01725 220000 
" 6 9,0UCN9 0,00000 000808 #,00000 : 
7 0.9000 0—99000 *,00484 200000 
' 6 0.00coe 000900 100505 =,60000 { 
t 5 
; CORRECTION FILTER FOR KECELVERS 1 AND 14 WITH 8 TAPS \ 
: FOR A TAD SPACING UF 20049 SECS, ; 
, FREQ pHASE AMPLITUNE TOTAL FILTER FILTER 
‘ FRRUR ERROK MB ERROR PHASE AMPL, 
p (H2) — (DRGREES) (D8) (DB POWER) (DEGREES) (08) 
BERCQF AFTER EREOKE AFTER bEFORE AFTER 
F 15,0 © 25 hl 2.08 008 §40,91 939,182 265 id 
r 20,9 #66 ef9 weld a3 =36,65 @47,06 284 219 H 
to 23,0 87 012 e072 =e? 955,49 #51527 099 205 
re 005 eb =.06 ©35,25 ©44,u46 1406 ie 
35,9 e1 %y . 203 we OG #,u7? «34,97 42,92 1a0b #,02 : 
WO,0 9g eG) we 38H 935,55 943,20 092 #203 
45.0 * 7A #204 wel? me04 ©37,3$ 246,49 270 2,02 
50,0 eT eS 0 90 ed #3A8,97 746,01 239 2,00 
55,0 © 34 =,3$2 w 00 003 944,59 e44,u?P 294 203 
69,0 O10 ™29 09,96 0072200,00 #40,61 w.29 007 
09,0 a 56 a we Oh 008 042,92 940,31 #55 oll 
79,0 .OA 7.03 oo 08 007 $7,146 =U2,17 @e70 iS 
75,0 96 eed wo rid 004 #$3,93 944,07 =.72 219 
80,¢ Yiia 099 eee we Ot e29,17 #3955 e,59 ecs 
85,0 1.9% 29 235 e,07 227.06 36,51 #235 28 
90,9 .85 052 wed? = 13 26,08 935,72 2,04 034 
95.0 @ uy wei eS -.1e meh, 33 e3i,o7 eel 240 
100,0 1,33 eae w,52 ee04 eAhet2 34.76 253 47 
109,06 a | 1.55 oe KS ele =2&7,84 = $3,084 e647 235 
{19,0 we 5% 1,89 we 50) 24? 30,94 -31,83 67 ol 
TuTat 1,0, OU 024 210 =30,48 ©38,20 
NET REQDUCTIAN OF MISmaTCrH ERRORS 7, 7208, ; 


Oe aR RTS eT ELT ETS, EL SEES OY PRE STAT 


the 
ie IRIN etter shar ene men ncecmneensnirneetianimtes tee oto tienen ah vetmeat the srecenpene pectin teeta POG. ARERR DEE ILE TEE ITT OT nt ata 


148 
PROGPAM FUR FVALUATING FILTER MatCH 


FruLrER COEFF YCTENTS 


SF Ft og MRE TI CEA TFET 


1 9,0u0Q0 0,090uNN0 200751 =,00000 
e 0.00000 0.99000 003842 200000 
3 0,00000 0.90000 we O11 St 299000 
u 1,00000 0.00000 1,92952 200000 
t 5 0.00090 0,00000 w.014e2 #00000 
i 6 0,00000 0.00060 ef0716 #,00000 
7 0,0u00N 7.00000 #00462 #00000 
\ & 0,00009 Q0,V70500 2005353 #,00000 
iy 
[ CURRECTION FILTER Ema RECEIVERS 1 AND 15 WITH 6 TAPS 
: FOR A TAp SPACING wp 20040 SECS, 
FREQ phaSé AMPLITUDE TOTAL FILTER FILTER 
ERPOR ERROR MS ERROR PHASE AMPL, 
i" (HZ) (DE BRFES) (UR) (NB POWER) (COEGREES) (D8) 
: HEFURE APTER dEeFORKE AFTER BEFORE AFTER 
f 15,0 «83 oat eel 2UBR @$4,AR0 =39,96 Al 2e2 
3 20,0 °,Be 016 welt od 955,19 947475 1,02 e16 
t 25,0 #106 ale mele *.u2 e52,80 #5) ,$2 1,18 eid 
} 30cm wtite old wel U5 955,69 945,355 1.25 205 
‘ 35,9 ol 12 00B we DA UH 5d, TH M4S,08 1.21 001 
i UOen mt Me 01 eS 6 934,23 W45,24 1.05 =O! 
t 45,0 ° 84 mei! #03 weil 956,05 946,48 278 7,0! 
f 50,0 *.07 225 ae Ol eel @§9,3%37 747,93 e4e 20! 
S 55,0 eo 3s ~.$2 oe Kh 003 944,94 @44,2$ 02 003 
60.0 0,0n 636 0,00 0069200,00 940,58 o,36 006 
65,0 41 *.e5 wee eR w42,35 ©39,97 ©.67 ald 
70.0 8% ee apo e7 «36,27 414,94 @,&6 14 
75,0 1,26 235 0.13 Pah) o$2,14 mua sur 2,90 elf 
80.0 1,30 60 a.e23 we Gl =28,9%e #39,51 2,80 eee 
a5. 1.26 268 we SS eA 726,90 =36,47 @,57 ee? 
90.0 7? e049 a 46 =,13 =26,16 #35,64 e,rl 33 
95,0 e165 melt  eeSe eld Bebe 52 = 38,46 20d 239 
100,09 el dR 637 50 Gd 26466 938615 e3! 246 
105,60 62.04 91,53 wy} 012 @28,36 955,67 48 _53 
110,09 22.34 1,82 0,26 031 951,59 ©32,00 ALY 260 
TOTAL titi 2ou eeu 219 © $0,25 =36,22 
NET REDUCTION OF @TSMATCH FRRURE 7,970, 


A er a See aa aa oe i a 


Se ee ee ge Mee RE ee Oe a tag ee ea ee ee ee 


| 


peer a Ne ee ee ge Te ee get ae eet ge Gy ee ges ee eg Ce ek ee, yt ees a 
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PROGRAM FUR EVALUATING FILTER MATCH 


FILTER CURFPYCTENTS 


InN oRl wh 


0.090000 
0.906009 
0206000 
1,00090 
0,00000 
0,00000 
0,9C000 
0.90000 


0.00090 
0.90000 
0.90000 
0200900y 
Q,09000 
0,00000 
0.00000 
0,00090 


COOPECTICON FILTER FoR RECEIVERS 
FOR A Tap gPACING ur 


FREW PH,SE 
ERRUR 
(HZ) (MEG PEES) 
HEFORE Ab TER 
15,0 © 4s el A 
2u,0 eya eft 
25,0 S20 ell 
30,0 © 9 2u9 
35,0 ak | 005 
WO,0 my oO! 
45,0 2.72 e,oa 
59,0 @ 67 e,e7 
55,0 ° 3a ".26 
65,0 0.94 #,24 
65,0 3% ~,i8 
70,0 .OR ~.03 
75,0 097 vie 
6U,n 1 lean a6 
85,9 1.26 058 
90,n a | 043 
95,0 IR e,jf 
109.0 # S64 #265 
105,09 ef Bn t,e3 
120.0 ef ey 91,459 


TUTAl 287 


e- 
NET RENUCTINN OF MISMaAT 


200380 
091701 
#,01053 
1,02540 
7,01127 
296510 
*,00365 
200388 


{1 ANA 16 WITH 
20040 SECS, 
"AMPLITUDE TOTAL F 
ERROR MS ERROR 
(0B) (068 PiWER) (¢D 
DERNRE AFTER BEFURE AFTER 
opi3 206 ©35,85 942,91 
wete e092 #34,50 #©50,32 
wel} well $4.46 #53,55 
eelv me Oh $4,911: 940,79 
ad ,05 #$8.00 wi5 6! 
walt 70S #3556 45,67 
we IG ©, #$7,51 HB, b2 
weld e,00 39,96 947,40 
a, Ol ee edu, ©46,75 
0,00 005"200,00 242,92 
ene oU6 “44,1? oU2,0} 
#95 e C5 =38,11 744,60 
mg lO eu @34,48 =Uo,at 
welb melt 30,42 941,76 
we?) 405 28,38 38,48 
oe37 e219 927,56 ©37,76 
045 mel 28,03 940,42 
rr) @,ua 926,25 #40,53 
«237 009 930,09 935,84 
eect ech “33,53 35,74 
ee} Paths) 31,77 =4u,40 
CH ERXRURS A.SSN6, 


8 TAPS 


il TER 
PHASE 
EGREES) 


.00000 
#,00000 
290000 
#,00000 
#,00000 
200000 
#00000 
200000 


FILTER 
AMPL, 
(08) 


a init etter erie Sel Raed 


cara Behn nb ete ane 


En FM Ew — 


x FREQ 


pHa 

q FRR 

(HZ) (DROP 
BEFORE 

15,0 el te 

20,0 e@1,06 


25,09 ©. 9% 
30,0 ° Ar 


35.0 @ fy 
42,0 =.7A 
45,0 =, 5a 
50,0 @ 4a 
55,0 a 
60,0 0.00 
65,0 226 
70,0 52 
75,4 79 
j 80,0 28% 
¥ 904.9 o 38 
a 95,0° re) 
q 100,06 Lok | 
4 105,0 el,27 
q {19,0 #1, hy 
:- Tutat. 7a 


0,000N0 
0,090000 
0,00000 
1.90000 
1, 00000 
0.00000 
0,000y0 
0,090°00 


SE 
OR 
EES) 
AP TEP 
#25 
003 
29 
eel 
019 
Pans) 
#,07 
eel 
ooh 
eo, 30 
=.e0 
we 
eal 
etl 
047 
2 39 
wi 
#.99 
e958 
#1,90 
a hl 


FILTER CORFFICTENTS 


150 


0, 00000 
0,00000 
0,00000 
0,00000 
0,090090 
0,00000 
0.90090 
0,000N0 


CORRECTION FILTER FAR RECEIVERS 
FOR A TAP SPACING OF 


NET REMUCTIAN OF MISMATCH ERRURE 


PROGPAM FUR FVALUATING FTL TER MATCH 


200691 
.00944 
2, 00454 
1.01362 
@,00807 
,00039 
#,00372 
090199 


1 AND 17 WITH 8 TAPS 


gonad SECS, 


AMPLITUDE TOTAL FILTER 
t.PRUR MB ERROR PHASE 
(v8) (GB POWER) (OEGREES) 
BEFORE AFTER BEFORE APTER 
e006 ed 235,74 °e44,57 29 
eS Pat | @3$4U,16 55,17 1,08 
ae 95 m.0! ©35,17 949,45 1.15 
we 4 »,02 236,72 °47,08 1,12 
oe 2,03 #37,17 946,67 099 
oefe #203 @37,98 248,04 278 
wel me @39,AR8 °50,57 51 
eI #0} a43,%5 e49.19 eal 
e,0 oO) 249,00 46,37 #07 
0,0 oF 3"200,00 243,70 #,30 
wl oud 946,37 944,08 eee 
we MG 005 980,44 046,03 #54 
w 08 003 @36,24 045,18 752 
aid 000 33,38 742,84 o,42 
eee @#e04 m51,4) o4y0,52 @,26 
e,2! =A #50,85 40,20 2.08 
weed ee0R 31,45 942,71 010 
weth ee? 931,91 904,65 s24 
eo, 1% e07 #$3,97 38,13 ede 
ood otf ©37,77 ©36,92 033 
ois 006 © 54,46 e4e,30 
7,AuNéE, 


200000 
#,00000 
00000 
#,00000 
200000 
200000 
290000 
290000 


FILTER 
AMPL, 
(D8) 


209 
007 
904 
202 
200 
@,01 
7.0! 
#,00 
oO! 
03 
006 
e0A 
ell 
ald 
216 
219 
22) 
23 
225 
ee7 


rent a mr ee i ae me le alr RNR 


Fats: . Se ahaha ps oe z ERE 
Lis SARANGI ieerem ture ernie nee 
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PROGRAM FUR bvALUAaTING FILTER MATCH 


FILTER COEFFYCTENTS 


1 0.00000 0,000N0 e0O717 #,00000 
FJ 0,90008 Q,00000 200208 900000 
3 0.90000 0.00000 =,00280 #,00000 
4 1.90000 0.09000 1.90464 200000 
5 0.00000 0.09090 ®,00893 290000 
6 90,9000 0,00000 =,00200 #,00000 
? 0,00NQ0 0.00000 #200269 200000 
: 8 0,000N0 9,90000 #,00039 #,00000 


CORRECTION FILTER PAR RECF IVs FS AND 16 WITH & TaPs 


FUR A TAp @PACING Us eda? SECS, 
: f  RREY peaSk AMPL I Tipe | TOTAL FILTER FILTER 
’ ‘ FRO F2°R MS ERKUR PHASE AMPL, 
CnZ) (DEGREES) £OB) (DR POWER) (CDEGREES) (08) 
BFFORFE APTER BEENRE AFTER BEFORE APTER 
15,0 el ty ©,28 205 002 e34.97 ©45,73 83 °,04 
: 29,0 ©.9% ©,00 095 ol $4.86 ©§9,57 +96 #,.04 
| 25,0 9,8, Rg M5 0 54533 950,55 599 °,05 
30,9 = 74 oA 204 mo02 38,41 949,67 992 °,05 
‘ 35,0 = 64 etd ofa 0? @$8,84 50,78 e777 e,06 
40,0 e,4q 204 093 e202 240,83 52,17 057 2,05 
: 49,0 eds =? 0% e,0? 43,40 @S$4,48 034 =,04 ’ 
50,0 34 =,e2 092 990 944,39 9488S et2 *,02 4 
55,0 eiixz *.19 eh Pane) #52.758 ©4968 eft #,00 
60,9 0.04 *.i4 0299 0 0PmP00,00 o47,77 welt Ve | 
65.0 18 »,10 oe IS 002 248,55 #49,67 e273 208 j 
70,9 222 202 #205 02 243,28 51,90 #20 204 f 
75,0 4 013 028 ee 40,41 50.19 well eid 3 
60,0 2h 224 weld #,.0n ™36, 34 e4o,el eA2 ele i 
85,0 olf 224 eels =,ue 34,72 744,87 o1?7 el3 ; 
90.6 @.i7 iS oe!¥ e,U4 #34,05 e45,4) ese eid 3 
95,0 #61 7.17 weld ™eU3 934,67 947,79 243 214 
100,0 @ 7a ech art m™e01 35,46 48,02 »50 34 3 
105,90 el 09 *.51 aed 004 © 37,33 743,46 051 ot3 
110,06 = 93 =,48 ee 009 41,51 45,08 045 ele { 
TUTAL = ghd 23H OB we ST, OL OO. 95 ae 
NET REDUCTIAN OF MISMATLH ERRURS 9,95h8, j 


a ee oe 


Re Ra RT gs ER | en es 


SR i coat tn a a Tie ne ee a 


PROGRAM FOR EVALUATING FILTER MATCH 
FILTER COEFFYCTENTS 


i 0.00090 0.00000 2008028 290000 
2 1,90000 0,090000 290383 e,00000 
3 0,00000 0,00000 #,00087 200000 
a 1.90000 0,00000 1,00799 #,00000 
€ 0,00000 0.00000 =,00519 200000 
o 0,00000 0.00000 = ,00046 © 00000 
7? 0.90000 0,00000 @,00088 200000 
a 0,00N006 0,00000 001e2 #,00000 


CORRECTION FILTER FoR RECEIVERS 1 AND 19 WITH 8 TAPS 


FOR A Tap QPaCING ‘le 90040 SECE, 
FREQ phaSe AMPLITUME TOTAL FILTER FILTER 
FRANR ERROR M§ ERROR PHasEe AMPL, 
(HZ) (OgEGREES) (08) (OB POWER) (OEGREES) (08) 
BEFORE APTER BEFORE AFTER GBFFORE APTER 
1$,0 9.6; .01 e902 ,05 @39,52 ©45,52 062 006 
20,0 @.69 ele 02 oul ©39,00 51,41 74 204 
es,o 2,63 015 eee 7.01 ©39,07 950,67 78 Pa | 
30,9 9,89 ol? = ey] #,03 =G0,09 948,04 76 0,02 
35,0 ©. 6 207 ee e,04 »39,97 246,73 067 #,03 
40,0 «Ss e,02 o90 =,G4 e40,57 47,45 Sa 2,04 
45,0 e.46 e.12 0 0U 202 048,17 949,02 33 2,03 
50,0 #37 #225 Pace | met e44,3% m47,03 ete #,01 
55,0 eile e,23 Ol 002 51,05 947,34 #06 001 
60.0 0,09 sel  f.00 04—200,00 @d4,37 2,2) 000 
65,0 19 #,10 weed 005 047.46 044,47 °,29 207 
70,9 o 36 205 #295 005 941,74 745,73 #31 010 
73,0 250 se #299 003 37,80 40,04 #25 2i2 
60.0 88 240 e114 weil =34,45 42,88 weld eid 
65,0 3% 2 36 eee #205 e32,63 940,89 003 oid 
90,0 9,01 019 e220 UR 052,61 940,85 2 eta 
95,0 eo, 53 *.17 o,@0 @,06 @ $4,006 e44,20 236 eid 
100, el ,o7 2.00 e,1l4 e,01 CP Ure 0) «41,606 ea? ei3 
105,90 i. 24 «79 @,04 208 @©3$6,9!) ©39,78 25! ei2 
110,09 rer #65 204 045 639,71 ©€39,45 48 re | 
TOTAL 6} adil 299 045 360,87 43,24 


NET REDUCTIAN OF MISMATCH ERRURS 6,37NB, 


2 
7 
. 
' 
} 
: 
‘" 
; 
i 
t 

4 
; 
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PROGRAM FUR EVALUATING BILTER MATCH 


Bnew vNea 


PrLrER CORFE YCTENTS 


0.90000 
0,00000 
60,0000 
1,00906 
0,00000 
00,0000 
0,00N00 
0,00900 


0,V0090 
0,00000 
0,00000 
0,09000 
0,00000 
0,.9%U00 
0,009000 
0.90090 


CORRECTION FILTER Frnk RECEIVERS 
FOR A TAp @PACING UF 


FREQ PHaSE 
eRROR 
(WZ) COgGREES) 
BEFNRE AFTER 
19,0 24,0, 1,08 
20,0 #3 $7 e.i1 
25,4 oS.14 045 
39,0 e262 Pe A 
35,0 2,20 256 
40,0 el,60 231 
45,9 el,23  ©,07 
50.0 ova 2.42 
59,0 ° 3a =.o7 
60,0 0.90 2.69 
o5,4 .39 #44 
70,0 oO] °.07 
75,9 267 2 36 
60,0 ~o7 249 
85,0 223 1,04 
90,0 * Sq 78 
95,0 el aa 2.06 
100,46 e3 ta ~i,.05 
105,09 4.16 e©e,v? 
110,09 e4 G66 ee, 8! 
TOTAL 2.34 099 


NET REDUCTINN 


202558 
000701 
»,02497 
1.03877 
», 05229 
#,00330 
e,O1178 
#00019 


1 AND 20 wITH 
cs, 
TATAL F 
MS ERROR 
(NB POWER) (CD 


BEF KE AFTER BFFORE AFTER 


20040 SE 
AMPLITUDE 
ERROR 
(08) 
46 eu 
04S eve 
045 #,09 
239 e,u3 
035 #,05 
eke ©,05 
eed e,04 
ell? e,U1 
09 ole 
0200 eCbe 
eeale 208 
we25 297 
e239 205 
#255 @,U1 
wel *, 0A 
weh2 #213 
045 =.12 
a,79 #,04 
= 45 wif 
ee Sl ee? 
eto ed 


MF MISMATCH ERRORS 


wai,n/ 
e2!1,51 
22,55 
24,55 
25,35 
726,68 
#“2%,2e 
# 33,20 
@$9,04 
#36, 30 
30,87 
o27,40 
@23,94 
w22,06 
21,54 
w21,946 
w22,f2 
=23,50 
e#eb,11 
e223, Au 


234,43 
25,06 
742,36 
#3a,73 
239,40 
#41,948 
e45,61 
#43,25 
#39,0e2 
=36,98 
#36,61 
41,83 
e42,03 
#36, 08 
#35,487 
©34,05 
=39,18 
=31,83 
=3$0.43 
©3598 


12,148, 


8 TAPS 


ILTER 
PHASE 
EGREES) 


2.98 
3,46 
3,56 
3,31 
2,76 
2.00 
1elo 

036 
0,29 
2269 
w,82 
#248 
oe3i 

02e 

oAl 
1,3? 
,Al 
2,n7 
2,08 
1,44 


e,00000 
00000 
200000 

#,90000 

#,00000 

#, 00000 
209000 

©,00000 


FILTeR 
AMPL, 
(08) 


o,42 
e,43 
»,43 
e 42 
#,40 
#35 
#28 
rea 
~,06 
206 
2i9 
32 
e4d 
234 
203 
069 
73 
75 
076 
o76 
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RR ee a ta tnt Oye oe ey Oe 


PROGRAM FUR FVALHATING FILTER MATCH 


FILTER COEFF TCTENTS 


0.90000 
0,000Q0 
0,90000 
1,90000 
0,00000 
0,09000 
0,00000 
0,00000 


Zw VRFEww— 


0,00000 
g,v00n0 
Q,000N90 
0,v00n9 
0,000N0 
0,v9000 
0,00009 
G,00084 


&,99915 
»,06125 

225299 

»01302 
205997 
#02749 
=, 0090R 
#05857 


CURRECTION FILTER bmR KFECFIVERS 1 AND Al whith 8 TAPS 
FOR A TAp gPAClNG UF eund0 SECS, 
FRE pHASE AMPLITUM%E TAT AL FILTER 
BRRiIk ERROR MS ERR PHASE 
(HZ) (OBGREES) (uA) (NK #NWER) COEGREES) 
BEBORE AFTER HEFOMRE AFTER GEFUIRE APTER 
15,0 217, 469107.04 we 35 922053 bs ie e,05 9324.50 
20,0 66.797 92.42 e,%b 217,82 256 2e5 25.66 
es, $A, 44 61,47 #97 ml4 eA #3,935 =e, 74 23.62 
30,9 ©2069 $210 oO 1h ,75 99,A0 95,43 23,72 
$5,0 69.14 o4@,19 eeso 10,80 Se °2.2e4 27.01 
a) eA? % #§5,09 a, e{o,o! 2.51 #1,20 3e,A7 
GS,0"237 6a 16$e/6 wah Mteib 4,46 2,24 401,34 
50,9 eud dy #63,41 233 mbe%e 4.00 1,66 307,82 
55,0 965,37 91,32 223 @b.91 eft 94,43 64.9% 
60,9 0.0, 75,456 He00 why d2n209,N0 e,22 75,36 
65,9205, 3ne180, 50 aebe oh,76 3.09 e,74 85,04 
70,0 215,24 #31,83 e043 97,89 S.17 2,e5 o2n7,08 
75,0 ed40.%?q 5B,70 ees whee @Se7S 21,84 99,49 
60, eA 36 t7.e0 #99 24959 ed 22,30) 105,85 
85,9 194,05 #535, 36 e265 wf. 93 5,%o mle! 9247.91 
90, 09184 Be 264,44 020 elles S,40 1,42 120.4) 
95,0 927, 2e9255,77 092 welled? 97,89 P16 H22A,01 
109, #68384 78,47 1e49 elegant 0,95) o2e,51 147,31 
105,99254 66 266.73 Beth wlie¥l 2.50 935,22 523,36 
110, 0819600 20,04 Bees wluell 3,14 96,70 175,16 
TOTAL 186,58 115.25 te7? 4a 2,91 e,41 
NET REDUCTION GF AlSMATCH ERRORS .3eOu, 


200000 
@,00000 
290000 
#,00000 
200000 
#,00000 
290000 
#,00000 


FILTER 
AMPL, 
(08) 


w2@e2,17 
216,96 
o13,71 
211,66 
©10,43 
29,78 
e9,47 
=9,25 
©8,94 
°8,$2 
8,14 
#7,97 
6,16 
4,79 
$9,909 
o11,43 
o15,19 
214,69 
#15,39 
215,34 


eee ee eer 


de Aa A ali ea 


4 
: 
j 
4 
i 
i 
i 
i 
¥ 
i 
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FrlLy@k COEFF ICYENTS 


PROGRAM FUR PVALUATING BILTER MATCH 


FP og ee ay ee OE ee mg ee ei ing gn Oe en age 


1 0,nunan u,v0000 200706 #,09000 
: 2 0,0u000 v,v0000 090904 200000 
, 3 0,00000 u,v00o” e.91258 ©,00000 
u 1.00090 0.00000 1,01802 600000 
5 0,90000 0,00000 o,niaedd #,90000 
6 0, 0u00n 0,N0009 200542 200000 
1 0,9UH08 0,0nu00 #,005)! #,00000 
a 0,00900 n,v0000 e00A87 2009000 
CORRECTION FILIFR Fra RECEIVERS 1 AND 22 WITH & TAPS 
FUR A TAP QPACING LiF 00040 SECS, 
FREY PHASE AMPL I TUNE TOTAL FILTER FILTER 
, BReNMR ERROR MS ERROR PHASE AMPL, ; 
(HZ) (DF GPFES) (nk) (OW POWER) (OEGREES) (08) 
BEFORE AFTER BePMKE AFTER BEROwE APTER 
15,0 © .8q ud A 005 @56.12 944,06 083 000 
20,0 9,95 006 of 202 935,10 952,65 11 2,03 

25,9 9,96 235 004 weit 955,35 951,05 1.10 °,05 

$0,0 © .9% 218 o3 2.004 ©$6,54 946,05 1,10 °,.07 

35,0 @,K9 wit eV3 04 030,89 945,43 1.90 °,07 

40,0 eo 7 26 Pate) eeG4 o37,3e e4o, 34 oA) °,07 

5.0 8,60 04 002 e038 H39,45 949,05 56 °,05 

50,0 e565 «25 fe 2,0 e40,he #46,8! 226 2,02 

55,0 ©.26 29 091 eve 847,20 949,65 203 003 

60,9 9.9% 2.28 9,00 0659200,00 el eoh 2.28 005 

65,0 2h 0D we OS 20S 904,09 943,00 4d 209 

70,0 4m 0S we A 0085 9$8,78 “45,20 eS) oi3 

75,0 . 65 019 = we 3 203 955,05 946,44 edb oi? 

80,9 fn 2 iA weeee el #30,9e 241,50 o3) 2} 

65,0 ea 25% ee SU =.05 ae@A, aS 38,67 #,(9 225 

90,0 225 02 we SF = OF OATARS ©3B,58 017 229 

95.0 @,52 call e943 999 928,04 41,62 wad 234 

100,90 el te 60 ae4l us e@A.nS o44,30 256 38 

105,0 21,8 81620 a43d 008 §29,5y 236,24 067 043 

110,0 2,09 91,46 0425 0c? 932,63 234,98 06S 047 

TUTAI 92 P10 020) 07 w$P,ne 240,48! 

NET REDUCTINN NF «TSuatCh ERRURS a, 790K, . 
| 
| 
i 
i 
4 

maith iit Danan cam Oi ONE TB kt imc ial 7 ae all 
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PROGRAM FUR PYALHATING FILTER “MATCH 


| Frhr€R Clie PP PCTENTS 


: 1 99,0000) 9, 90009 090305 #,09000 
7 2 0,9v000 0.20000 eOlsue 200000 
3 2.00008 0.00000 e,002)48 #00000 
! 4 1,00000 0,00R00 1.01728 290000 
: 5 O,h00Q0 2.00000 #00130 ©,00000 
6 0.00009 0.00090 2000N"E 200000 
7 A,00000 0.99090 e,dule? #,00000 
a 0,n00u0 9,09090 200196 200000 


gE ee Lee ee ee ee 


CURRECTIAN FALTER Br RECEIVERS 1 AND 2S WITH b& TAPS 


FOR A TAp gPaClity Ob 2NUO BECS, 
\ FRE. phaSeé AMPL J TUNE TOTAL FILTER FILTER 
| ERRUR ERROR MS ERROR PHASE AMPL, 
| | (HZ) (DEGnEES) (pa) (Db POWER) (DEGREES) (Db) 
BER(DE ABTER HERMKE APTER AFFORE APTER 
: | 15,0 *,47 etd wate 004 ©SS,55 845,40 40 22 
5 20,00 #64 ye 101 32,92 @S2,1A 74 rte 
; e5,o era ‘Se 2219 =el #4$,35 =55,43 eA eid 
: 30,9 ©, 7A 209 aghS = eS 954,70 #50439 087 hl 
35,0 =,Ap 004 —wgtt = VE HSK Ne OHH, 29 283 20? 
: WOO Fu eR Mh «UT #SS,HS H47L9S .72 05 
, 4S on = 63 eeu? eo, mee #37,RO @SuU,22 254 203 
| 59.9 27 l4a =ei/ med eel o4t,8e 81,02 3) 203 
55,9 o 76 eA ee et) ©4h,9) S4A,8h 205 603 
60,4 0,09 =, Oe0G eUGe200,00 245,00 e,2! 004 
| 65,0 oot e.1$ oe Mt 0S o45,16 244,85 we 4d 205 
79,0 ofa 002 0a 2 065 059,80 46,05 ry) 20h 
75,0 9 Areas) eS e08 $5.35 945,75 e,73 208 
4 BON a a $4 onl ®,un #32,A4 eu, 54 °,77 210 
; aye tin ST met? 00S @S1427 941,97 2,73 *h2 
WAyon 7 AG 020 PS CK 951,20 240,77 «64 15 
95,0 87) tel 2d eA $2,500 002,71 °.5) el? 
: 100,090 °,i7 2,94 aete eee #= $3,948 e242 o,37 2e0 
i 105,” e.8u o, 7A elo oO? 237,4S © 39,354 mead .23 
110,40 e Se o,o9 o,f? ol? #©49,79 $7,845 well ech 
TUT al .O? eS! als wo 032,386 43,26 
NET REDUCTION CF MISMATCR ERRURS A AUD, 


; 
i 
| 
} 
i 
| 
H 
| 
i 
t 


} 


| 


ee a ee 


ro 
R 
' 137 
PROGRAM FUR EVALHATING ETLTRR MATCH 
; PrLrER CORFFICTENTS 
: 
" Ly 7 
: 1 0, 00000 0.00009 200710 
2 h,ougon 0,00000 e0ed2da 
3 0,0U000 0.00096 ©, 01683 
: rm 1,00000 V,V0000 1,03497 
: 5 9.00000 0.09000 e,02050 
: 6 0,00000 0.400000 200820 
; ? n.0ungd 0,000 =, 00671 
d a 0,d0nu0 O,UhunG 056) 
’ 
: \ 
| GURRECTION FILTER Eny WECEIVERS 1 AND Qa wITH 8 TAPS 
| BR A Tap SPACING (UF e0NK0 SELS, 
; | FREQ pHaSt AMPL I TuDdk TOTAL FILTER 
ERROR RRM *S ERROR PHASE 
(m2) (Ne GRFES) (ue) (On POWER) (DEGREES) 
; HERORE AFTER bFEmRE BARTER GFRORE APTER 
15,4 @ 89 elt mele 2bB oe $4.10 24,54 1.00 
: 20,4 el iy oi weth 03 =3?,46 #47 ,69 {.ee6 
25,0 el ae IR wel we UP @S2,Ad 948,93 1,44 
q SO,n ot hy eet 2 wee o32,85 245,53 1,51 
35,0 ot yds 1D we? gn? @S2,760 OUE,19 1.45 
| a) el ia 0 oe eeuh o33, 30 e4¢,69 1,25 
48,0 91,% =,07 ois e624 ©$5,99 245,83 093 
50,¢ ° Rp mash oe meG0 $7.04 w44,/0 51 
55,¢ 7 4b 2,4) e VQ oS ©4245 wui2,80 06 
69,0 0% =. 5h n.d 0U79200,00 &39,72 o,3# 
65,0 4% e, gu ees ev 045,79 239,00 @,74 
70,9 290 #05 2.08 208 © $5,395 "41,21 #496 
75,0 1,27 ech 25 ov& e31,50 242,98 e101 
80,4 tay 7 ewcl e,ult 27,50 234,11 #91 
85,0 1, Su hth ee} mek eS, 34 234,87 eb? 
90,0 99 abst 2250 #215 w24,48 934,52 #34 
95,0 ects e135 2.64 eld 24,73 &37,32 2,00 
100,9 ef as 2,96 eet ©.uS w24,74 @$7,19 28 
i 405,09 92 be 81eBS 5S o13 wehetl 232,59 047 
q ‘ 110,90 we hy ae,3i eet} o 36 #29,3) =30,54 65e 
.. Total 1.31 +78 230 vil e2@R,a/ © 36,94 
NET RENUCTINN OF MTGMATCH bKRURS 4, Pond, 


j 
4 
q 
4 
r 
q 
} 
: 


SOR RR anor eT gS 
ne RT Ne 


Pm REE pean 2 


PTE gO TTL 


SO, TEST i RT PT po 


| 


RE ale ae a RR RRR Co 
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PROGRAM FUR FvALUATING FILTER MATCH 


xZenowewn = 


FrLrER COEFF YCTENTS 


0,00000 u,00000 
0,00000 0.00000 
0.00000 0.00000 
1.00000 0,09000 
0.00060 0.00000 
0,00000 0.00000 
n,0unge 0.00000 
9.00000 0.99009 


200207 
091947 
#,90330 
1,01440 
#00119 
200045 
#,00081 
090196 


CORRECTION FILTER Fmk RECEIVERS 1 AND 25 WITH 8 TAPS 
FOR A TAp SPACING OF 20040 Secs, 
FREQ pha St. AMPL. J TUNE TOTAL FILTER 
ERROR ERRMG MS ERROR PHASE 
(HZ) COFGREES) (vA) (Db POWER) (DEGREES) 
BEFORE AFTER wrFORE AFTER BEFORE AFTER 
15,0 = 22 22% ree) 004 @$6,70 944,77 042 
20,0 = My ele wet eVl #$5,75 “51,75 053 
25,0 * 56 204 ani? me Ol © 35,66 =-So,41 e6l 
30,0 ~ 5A 207 weld 7292 ©$6,596 51,06 265 
35,0 = 64 ook 0,19 203 36,87 ~48,78 2h 
40,0 “41 =.03 we 7 7503 937,44 948,40 057 
45,0 ~ 5% =eud a) me92 ©39,27 ©50,72 044 
50,0 «4p ~.15 aed me0) 942,45 #5) 77 026 
55,0 "22 oil? mel of) @WB.06 eff 85 005 
60,0 0.99 ™eld 0010 003"200,00 #46,00 2,18 
65,0 29 e419 0200 004 46.01 #45,52 2239 
70,0 58 20e wet 094 940,22 246,71 ~—56 
75,9 92 225 wn 04 003 °56,17 =46,40 = 265 
80.0 1% ede #209 @e00 933,51 744,96 we 7d 
65,0 1,05 052 welt G 0K SANE MUA G47 = wg 73 
90,9 285 219 @ 20 ~.0R 32,01 941,35 eebT 
95,0 4? w.i4 w_q2e -,07 #33 ,46 243,19 #56 
100,06 = 06 #250 me 2d me 935,19 @45,10 we hu 
105,90 ° 35 s/f wis eV? ©£39,15 #40,16 a,3e 
110,¢ ° 137 #258 wed 218 946,85 =38,62 2,21 
TOTAL, oR ef ofl 05 #©35,82 943,92 
NET REDUCTINN OF weismarCH ERRURS B,10N6, 


sateen eemnnesnen deatennesiertacaniniahoateinantiaheeh dunia adil dietan cheindtmiatah aes deadaeenientae iiiaaael tedaasineeeannatetniememenmnsienihtitiian said Adak iiesamcatesteneibiahtdeaiiiaaace 
1 


#,900000 
299000 
*#,00000 
200000 
#,00000 
290000 
#00000 
200000 


FILTER 
AMPL, 
(DB) 


oi? 
al4 
eil 
208 
06 
204 
293 
203 
203 
003 
204 
208 
eO7 
eA 
210 
012 
21S 
218 
020 
023 


ae eae eae 


LRA rds > Sree 


Ee ee gee ee eee 


aril i ucla le 


OS Se es eee. ee gO a ee aT 


@Oanome wwe 


FREQ 
(HZ) 


15,0 
20,0 
e5,0 
30,0 
35.0 
40,0 
45.0 
50,0 
55,0 
60,9 
65,9 
70,9 
75,9 
60,0 
65,0 
99,0 
95,0 
109,09 
105,0 
119,06 
TOTAL. 


ee CET ee ee eR ee ae Ee eee nag eae a 
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PROGRAM FOR FVALIIATING FILTER MATCH 


FrLrER COEFF ICTENTS 


PHa 

ERR 
(OFGR 

BEFORE 

= ,65 
= 46 
* 65 
#79 
*.70 


@1,90 
oft 


0,000G0 
0,90000 
0,00000 
1,00000 
0.90000 
0,00060 
0,000060 
0,00000 


SE 

mre 
EES) 
AFTER 


CORRECTION FILTER Fre KECEIVERS 
FOR a TAp gPACING UF 


0.00000 
0.00000 
0,099000 
0,00000 
0,00000 
0.00000 
0,00009 
a,00000 


200593 
200856 
200182 
1,01343 
@#,00137 
000993 
#00150 
200156 


1 AND 26 WITH 6& TAPS 
e0Na0 SECS, 

AMPLITUDE TOTAL FILTER 

ERROR Mt, ERROR PHASE 
(D8) (UB POWER) (DEGREES) 

GEEORE AFTER BEFTRE APTER 
eS 204 @33,A9 47,21 063 
mala of2 984,02 ©51,49 76 
erate wel =34,98 50,15 083 
mel} #03 #35,76 e48,27 83 
ae #,04 =36,36 “47,92 a7? 
on07 e038 9$7,34 @48,07 063 
295 =203 959,57 #49,65 044 
e292 =,00 41.93 #=48,00 e273 
we? 09! WU7,20 947,67 290 
0,04 0949 200,00 #4, 19 
o,%1 208 «47,23 #45,07 we 34 
#13 004 942,31 946,42 aed3 
a.5 293 # $8,538 ~46,41 @44 
well weGl $4,890 945,19 #38 
#15 =,04 $3,414 ©41,20 o.27 
o,20 #.48 ©$3,06 “40,90 #13 
o,ed #,07 @34,37 ©42,61 20e 
o.16 #02 #35,47 #83,30 ef 4 
~ 98 U7 =37,60 ©39,24 efl 
ee 2if =40,92 37,68 ees 
oil 206 255,89 945,44 
7,?5NB, 


NET RERUCTInN OF MISMATCH ERRURS 


290000 
200000 
290000 
#00000 
200000 
200000 
200000 
600000 


FILTER 
AMPL, 
(068) 


019 
el6 
3 
08 
205 
203 
002 
202 
003 
04 
205 
07 


| 
| 
{ 
| 
| 


PE I OnE Ae mM NET 


ER REIS AED HES CITRINE ao oe pager EAI TERE EERE RE EP cero oN OE MEN crt RRA Mion cf SOUP: 
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i PRUGRAN FUR EVALHATING FILTER MATCH 
FILTER COEFF TCTENTS 
: i 0.00900 0,v00n0 »00430 =,00000 
fi e 0,90900 00,0000 201063 »v¥0000 : 
3 0.00000 0.06000 =,00853 = 00000 | 
E 4 1.00000 060600 1,01508 200000 i 
, 5 0,900g0 0.00000 #,00978 #00000 : 
E b 0,90000 0.09090 eOUL43 000000 ; 
3 7 600005 9.90000 #00316 #,00000 { 
r a 9299000 0200000 090213 200000 { 
; : 
CORRECTION FILTER Fiyk RFCEIVERS 1 AND 27? WITH 8 TAPS ; 
e FOR A TAP SPACING UF 2vo4o SECS, ‘ 
FREY pHaSE AMPLITUDE TOTAL FILTER FILTER 
i" ERROR ER Rik M§ ERROR PHASE AMPL, i 
‘ (HZ) (DEGREES) (UB) (Dd POWER) COEGREES) (08) 
BEFORE AFTER WEEORE AFTER #FFORE APTER 
15,0 *,69 203 welled 004 959,37 —46,55 065 007 t 
; 29,0 = 7% 096 we 3 001 ©37655 =§S4,16 779 204 ‘ 
i 25.09 97RD 937,16 =54,09 a7 202 
{ 30,0 9% e112 me92 U2 =3RQ17 #49475 89 »,00 
: 35,9 e773 009 alle 2.03 =$8,16 947,96 282 =,01 j 
40,9 9 @ 6s 003 gO VS 9 SBL7S §48,50 068 #02 i 
: 45,0 = Sy =,06 =} e,U2 940,49 ~51,u6 248 °,02 : 
50,n = 4 =.16 we e.01 943,91 ©51,57 eed 7,00 
55,0 = 20 ".2e Path a OI 49,50 ~46,11 we 201 
60,0 0.09 “25 1,90 093e 200,00 844,603 2.25 03 
65,9 229 =,16 wel eV4 745,63 ~44,74 @e 44 e006 
70,0 on e024 04 940,95 ~4O, 58 «57 208 
75,0 8% 223 web 004 =35,A6 46,28 © 60 ell 
80,0 293 037 wet = GO SPALL §43,70 156 oid 
a5.0 46 41 eee) =,u4 ~$0,89 =41,16 @,45 ei? 
90. JOR 929 we 2B DK = 30,24 940,51 ~.30 220 
95.0 O85 #,od ewe dl —".97 3h .AS3 e43,11 me13 eed 
100,09 55S we SO U2 8 S4,25 942,45 202 028 
105.0 wl iy #,a9 mech a7? ~$3,31 “34.603 eta ed) ‘ 
! 119,90 el ida =,4? eelb 019 37,27 =30,97 ei7 234 
| ToTat 2 OR $7 els eb #$4,58 242,95 4 
i NET PEDUCTINN NF MISMATCH ERGURS 8, 3704, 3 
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PROGRAM FUR EVALUATING FILTER MATCH 


SNe WS wh = 


FILTER COEFPYCTENTS 


0.00000 
0,90000 
0,00000 
1,90000 
0,00060 
9,9u0000 
0,0\N000 
0.00000 


0,00000 
0,00000 
0,00000 
0,00000 
0,00000 
0,00000 
0.00000 
v,00000 


CORRECTION FILIER For RECELVERS 
FOR A TAp sPACING UF 


FREQ 
(HZ) 


15,9 
20,0 
eo,n 
30,9 
35,0 
40.0 
45.0 
50,0 
55,0 
60,0 
65,0 
70,9 
75.0 
80,0 
85,0 
90.0 
95.0 
109,06 
105,06 
{10,9 
TUTAL 


7 
Nel REDUCTION OF MTSMATCH ERRURS 


PHASE 
ERROR 
(DEGREES) 
BEFORE AFTER 
© 47 =.0) 
m.5 2s 
o47 17 
*.4n 06 
7.59 ue 
746 204 
#40 #0 
7.37 m4e5 
4K mee! 
9.00 *,e7 
a2 #15 
25K 063 
270 eet 
76 044 
20% 2 4A 
22S 129 
= 46 meel 
*,84 7245 
m1.5¢ 91,04 
ee m1,34 


aad 


e0040 SE 

AMPLITUPE 

ERROR 

COR) 
HEFORE APTCR 

Df eS 

202 203 
ag Ml = ,v2 
me02 2.05 
wel #05 

090 e035 
me 09 -.03 

PRU?) #,09 
ae OG ee 
9.00 «05@ 
oe eW5 
206 205 
meld 04 
#18 @,0i 
mech *.05 
~, 35 »,09 
ws, 37 =,09 
e234 e,u2 
wee] 29 
eel ec! 


17 


010484 
000798 
7.91059 
1,0)3674 
#,01277 
090412 
=,90342 
200277 


1 AND 2@8 wITH 
CS. 
TOTAL F 
MS ERROR 
(NB POWER) (0 


"41,82 
#43,76 
741,77 


> 940,26 


“40,11 
=42.02 
@43,14 
="44,ue 
@501,64 
200,00 
244,96 
39,74 
=30.03 
32.12 
=29,99 
229,07 
729.3} 


> 9e9,9U 


msi au 
=$4,20 
@33,A4 


BEFORE AFTER 


244,76 
245,53 
=48,71 
245,73 
245,09 
"48,39 
#49460 
e417 ,84 
“46,26 
42,59 
244,00 
#44,93 
e44,66 
“42.13 
39,55 
239,14 
“41,27 
243,96 
“437,12 
=35,16 
©41,2e9 


7,45D6, 


8 TAPS 


ILTER 
PHASE 
EGREES) 


046 
esl 
@ Ad 
265 
260 
049 
e3e 
ale 
22D 
°,27 
#_40 
2,46 
ep43 
ese 
#215 
095 
22h 
239 
47 
eb 


=,00000 
#,90000 
©,00000 

200000 
#,00000 

290000 
#,00000 
#,00000 


FILTER 
AMPL, 
(06) 


004 
201 
#01 
#,03 
@,04 
#04 
e,02 
*,00 
ede 
205 
208 
ell 
o14 
oi? 
eed 
224 
028 
3e 
036 
e 49 


eee | 
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PROGRAM FUR EVALUATING FILTER MATCH 
FriurFe COEFPRYCTENTS 

1 0,000909 0,90000 »9V252 

2 0,90000 0299000 212A 

5 0,00000 0,000090 2.900779 

a 1,00009 0.00000 1,0265$5 

5 6,n0n00 0.09000 *,00505 

6 0,90000 0,00009 00308 

7 0,90009 0,09009 #,00251 

6 0,90000 ut0000 290329 
CORRECTIUN FILTER Fok rECEJ VERS 1 AND 29 WITH B TAFRS 
FOR a TAp 6PACING UF eONK0 SECS, 
FREY PHaSk AMPLITUDE TOTAL FILTER 

ERRUR ERRIR M& ERROR PHASE 
(nH2) (DEGREES) (08) (Db POWER) (DEGREES) 
BEFORE AFTER bBEEMRE AFTER BEFORE AFTER 

15,0 e 59 ele oes 20S 31,4) #44,14 all 
20.0 ~ 8) elf eee) od? #$0,90 51,41 090 
25,0 a | elt =elY w.01 51,32 “52,61 1204 
30,0 wt,0n 012 = el7 = 03 SA, He 94H,54 11! 
35,6 eo} 04% ev? ay ld w,04 a32,9] “46,51 1219 
40,0 = 98 e0e2 weld =eud =$3,72 246.55 298 
45,0 #85 #.U5 ee? @.03 ©35,76 849,608 el7 
S0,0 9.7% ee7 ee Het 937,99 947,14 .a7 
55,0 = 3% *,22 wee 20? 044,95 248,10 eis 
690.0 0.9 =,06 0,90 oV4e 200,00 743,68 =e26b 
65,0 AS Sh ee ki 005 942,38 943,05 we6l 
70,0 94 eo 2.02 005 #36533 944,57 #290 
75.0 1,2y 215 0, 0? 204 =55,37 40,42 71299 
89,0 1.623 045 eld 000 @©29,70 941,96 71.18 
65,0 1.6 253 wees e005 927,98 939,09 #1,16 
99,0 $44 2 36 oo35 #19 27,66 ~ 38,45 #1,05 
95,0 .77 seit we $9 eel weh 47? wd0, 4) 2,87 
100, 2% #605 739 =.04 29,25 #40,57 2267 
105,0 \.64u elele 2.35 009 951,80 =36,54 =, 48 
19,9 = 94 e1.2? e238 eed =$6.22 34,600 e<31 
TOTAL 29S 245 220 00h 031.74 94U,92 
NET REDUCTIAN OF MISMATLH FRRURS 9,680K, 


290000 
#00000 
209000 
#,00000 
290000 
#00000 
200000 
#00000 


FILTER 
AMPL, 
(08) 


ee8 
ses 
14 
eld 
109 
»06 
004 
203 
293 
204 
05 
208 
iO 
eid 
ae -) 
.e3 
029 
236 
242 
48 
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PROGRAM FOR EVALUATING FILTER MATCH 


Ors rFEe ww 


FILYER COEPFPTCTENTS 


0.00000 
0,00000 
9.90099 
1.00000 
0,00000 
0,90000 
0.000090 
0,000K0 


0,00000 
0,00000 
0,00006 
0.90000 
0.00000 
0,00000 
0.00000 
0,09U00 


CORRECTION FILTER Fok RECEIVERS 
FOR A TAp SPACING LF 


FREG 
(HZ) 


15,96 
20,0 
25,0 
30,0 
35,9 
40,0 
45,0 
54,0 
55,0 
69,0 
65,0 
70,9 
75,0 
80,0 
85,9 
90,0 
95,0 
100,90 
105,40 
140,09 
TOTAL 


pH,aSE 
ERROR 
(DEGREES) 
BEFURE AFTER 
el oa =,02 
eiii3 et8 
el lta 219 
oi,ia e1S 
mi tia oi! 
#99 03 
= 7a =.05 
7,65 =.26 
° 34 =, 50 
9.99 7.28 
36 =,14 
~o7 #02 
297 eed 
1 ta 049 
Uity 096 
275 038 
# 09 #17 
#66 ™.64 
el 3 oj) .16 
o1 5) #1,35e 


93 


48 


000707 


201445 
#,01015 
1.02079 
e,01324 

200101 
#00340 


1 AND 3C wITH 
20040 SECS, 
AMPLITUNE TOTAL F 
ERR MB ERROR 
(DB) (DB POWER) (0 
BEFARE AFTER BEFORE AFTER 
2,95 005 a3u,8e 44,604 
“95 202 33,66 ©51,46 
ee 04 =,ul =33,87 #49,.35 
me Os =,0G 34,35 946,91 
op 3 ™,00 #34,46 945,87 
ee) 2,04 #35,18 46,15 
we Ol w,03 #37.32 @48,51 
20) 2,00 239.55 e47,41 
20 002 48,07 ©45,00 
0,90 005~200,00 @42,67 
0293 006 =42.99 wi2,dl 
we 7 09S ©37,47 94d, 48 
eels 004 33,65 945,21 
o,2} m™e0t 729,90 744,50 
we, 30 2,05 e200 =38,60 
oe 39 @e10 #27,40 =38,08 
we42 #09 28,235 41,06 
2540 = 03 H2B,RS 240,93 
wee 099 931,00 936,33 
22} 063 234,81 =34,75 
et9 007 351,70 240,71 
9.01Nb, 


NET REDUCTIAN OF MISMATCH EXRURE 


& TAPS 


ILTER 
PHASE 
EGREES) 


1200 
1e2l 
1233 
134 
1223 
1,02 

73 

039 

00h 
78 
e535 
#69 
ee74 
#69 
#55 
=,37 
#216 

e092 

14 

220 


= ,00000 
#,00000 
290000 
200000 
@e,00000 
290000 
#,00000 
20000 


FILTER 
AMPL, 
(0B) 


all 
O07 
203 
200 
™,02 
#.03 
#,03 
#01 
Ol 
205 
208 
el2 
eit? 
aéi 
225 
2e9 
053 
3? 
a4 
4d 


so eta get cena a i Schl At 


Ca et oe carte oe 


Bee ee gee Fee eee 
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PROGRAM FuR EVALUATING FILTER MATCH 


FyLTER COEFF ICTENTS 


pee eee Ae en tare en ee 


: 1 0.90900 9,00000 © 06953 200000 
2 9.90000 y,00000 @,06177 #00000 
3 0.00000 0,09000 ,2e002 200000 
: 4 1.00000 0,00000 001635 =,00000 
' 5 A, d0000 09,0900 2.053048 200000 
6 0,00000 0,9°000 e.Ne2d2 ~,00000 
7 0.00000 0290000 % 200558 .00000 

a 0.00000 0,00000 e,0unot #,00000 


CURRECTION FILTER FOR RFCELVERS 1 AND 3) WITH & TAPS 


POR A Yap sPaClsgy ve ecodd SECS, 
FREY pHaSe& AMPLITURE TOTAL FILTER FILTER 
FROCK ERROR MS ERROR PHASE AMPL, 
(HZ) (DEGREES) (uB) (Ne POWER) (DEGREES) (Da) 
BEFORE AFTER isproRE APTER SEFURE AFTER 
; 15,0 218 Sartll.90 elf w2e eV §,%6 Gl ~3$30,45 Pe, 23 
20,0 67 le An,&7 wee 217.56 091 019 ete7l 17,16 
25,0 $9,604 59.34 eOL we1G,ut #3645 o,64 19.70 714,02 
59,09 1h oy @.o4 o7TS mtledt #9,96 =5,59 20067 e12,06 
35,9 eho, 7 ehe,54 een elue57 256 2,29 2Ue17 #10,93 
WON =BP ay ~56,89 «meld e1Ue90 2,78 wld 3M_36 910,57 
45,0=238 8K 160,59 09 10,138 4,76 2,e1 399,44 w10,34 
50,0 244 uy ehu,57 0) 29,33 4.19 e157 =308.98 09,95 
55,0 265 .Up e1,78 ale) 09,3 eb 74,56 63.65 #9,00 
60,0 0,090 75.37 0.9 = ©9,689200,00 =,e4 78.37 #9,08 
65,0°265 ,A0"18u0,21 well ett, at Are 2.78 65.01 #8,60 : 
70,0 AIS dq *5e,1) e5e 27 gtd $239 92,24 9267,45 #8, 56 ; j 
75,09 e441) 44 54,18 Pay) e/,%e = 3,44 1,94 98.63 #8,52 woes ‘ 
89,0 867.5% 56,60 we0S OF, ld 1.9) #2é,59 104,14 9,15 
65,9 194.2, =55,68 wel? 10046 8.949 1,13 ~249,R4 #10,29 
90, 9°184 1g 260.06 269 041,23 5.7) 91,35 118.13 o11,92 
95,0 927,54e257,63 18d @12e00 96,50 91,09 9250012 015-81 
109,09 #68 16 76.17 Peto 13,24 ete we, 54 146,27 w15,4}1 


105, 0e254.R7 2hd BR Rah H12e53 ed O5ee5 = F28RTS «= 102 
119 HH 194 By elb,on 5,489 #«F,aA 8.56 28,845 1?oets 15,76 
TOTAL 156,55 114639 2695 4et® 3,416 41 

NET RENDUCTINN OF “7 SmMarCH ERRURS 3.5708, 


ae, ON ee ee ee ge Sh ye Pg ot 
Br Gage a ee Ne ee ee eee ee, | a 
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PROGRAM FIR EVALUATING FILTER MATCH 


FILTER COEFF YCTENTS 


i 0.00000 ¥,v0000 2004284 200000 
2 0,00000 0,000N0 202115 #,00000 
3 0.00000 0,00000 #01340 ,00000 
a 1,09000 0,90000 1,03171 #,00000 
5 0.00900 0,00000 #01343 200000 
6 0,00000 0,00000 200690 @,00000 
7 0.00900 0,99000 #00491 200000 
4 0,00000 v,00Q000 200488 #00000 
CORRECTION FILTER FAR RECEIVERS 1 AND 32 WITH 8B TAPS 
FOR A TAP @PACING UF 2004a0 SECS, 
FREQ pHaSE AMPLITUDE TOTAL FILTER FILTER 
ERROR ERROR MS ERROR PHASE AMPL, 
(H2) (DEGREES) (DA) (DB POWER) (DEGREES) (08) 
BEFORE AFTER dEFORKE APTER BEFORE AFTER 
18,0 e 5a 015 elt 90? 933.77 e41,48 73 23 
20,0 w Aq 14 welt 03 #32,75 #48,32 094 Pee: H 
25,9 «,99 cL? we td te Ot 952,89 949,68 110 13 
-,,$9,0 ef 956 ei? re) 2,05 ~33,29 #45.11 {e17 08 
35.0 ol 0% 509 well 9 06 033,49 043,54 1e15 208 
40,0 e.9a e04 aed e,46 o34,17 435,72 1.02 03 | 
45,0 o 43 2.0 026 9,04 =36,.97 =4o,01 e777 2 
§9,0 eile #31 oO e,vl 038.13 745,98 244 202 
55,0 #39 7.54 a2 007 943,58 244,354 295 004 
60,0 0,04 #,34 n,00 206-800,00 40,609 oe 34 206 
05,06 ofa *,24 weil 207 o42,05 940,43 #268 409 1, 
70,0 fh 2,06 ae) 007 236,35 042,19 ©,92 ai2 
75,0 1,26 ees a,it 005 282,54 243,72 “1,03 lb 
60,0 t.6— vol well te Ot 028,57 939,37 1,01 20 | 
85,0 1,60 274 e353 *,07 226,56 #k6,26 e,86 26 
90,0 1 19 25S e,4o #13 225,76 # 35,49 ae} 33 ; 
95,0 23 =.13 254 ~.13 26,22 38,19 e,36 offi i 
100,40 #74 °,84 wed #05 926,43 #58,29 eetl 249 
105.0 wily wlohe  wedS sg 12 AAPL #3S,91 .08 oo? 
110,09 e813 91,94 232 033 o4t, S50 @31,95 014 265 


BE wt blend Bast sacle coe Seth eed 


NET REDUCTINN nF MISMATCH ERRURS 


1108, 


ila at ae tea ey St fn I i, eee 


eee AL fe Ret Ae aa let ee eet a + Ae 


\ 166 


ee ey ee eg 


PROGRAM FUR EVALUATING PILTER MATCH 


wer SOO Pw~oWVLb&un~ 


> =e om 


FILTER COEFFYCTENTS 


0,00000 
0.90000 
0.00000 
0,00000 
0,00000 
1.000900 
0,00000 
n,00000 
0,90000 
0,00000 
0,90000 
0,00000 


0.00000 
2,00000 
0,00000 
0,90000 
0,90000 
0,00000 
0299000 
0,00u09 
0.90000 
0,00000 
0,09000 
0,9900u 


CORRECTION FILTER FoR RECEIVERS 
FOR A TAp gPACING OF 


FREQ 
(HZ) 


15,6 
20,0 
25,0 
30,9 
35,0 
40,n 
45,0 
§0,0 
55,0 
69,0 
65,0 
70,0 
75,0 
80,0 
85,0 
90,0 
95,0 
109,06 
109,90 
119,06 
TUTAL 


NET PENUCTIAN OF 


pHa 

FRR 
(NEGe 
BEFORE 
o 4a 
ea 


248 


SE 
OR 
EES) 
AFTER 
a9 
202 
=,03 
eb 
#,08 
o,0) 
296 
#,0e 
206 
eA 
#40 
7.10 
e,i4 
#,0n 
207 
34 
#,o0 
#03 
#13 
06 
003 


0040 SE 
AMPL TUDE 
ERROR 
(08) 
BEFORE AFTER 
eels eat 
eis o,0! 
egied o,01 
eetl m,0l 
ood Pane 
207 201 
#205 evil 
ore ot 
wee =,O! 
0,00 *,0le 
well we 
ra} e, vt 
2207 et 
e,l4 02 
#,2e 02 
ow, 50 #01 
#53 02 
053 #-,0e 
2.26 200 
eel? Pe) 
wlo et 


NISMATCH ERRLINE 


t AND 
C8. 


200818 
2 ,00870 
200816 
,00914 
©,00193 
1,01558 
#00359 
#001833 
200033 
200070 
e,000048 
200004 


2 wiTH 1 


TOTAL F 
MS ERROR 
(O08 POWER) (0D 


#35,00 
234,29 
0$4,45 
=35,0e 
“35,12 
o35,A9 
#37,76 
239,he 
ei4, Al 
200,590 
o45,3e 
#39,44 
#3$,735 
#31,606 
o29,96 
229,28 
=30,16 
230,73 
233,206 
@$7,68 
#33, %e 


BEFORE AFTER 


52,58 
e61,¢e7 
“58,11 
#S54,61 
“57,77 
57,66 
55,24 
758,36 
57,82 
55,12 
054,77 
54,27 
051,77 
54,31! 
53,10 
“52,1! 
~54,78 
#54, 350 
=56,06 
©§3,47 
~54,12 


2,816, 


' 


2 TAPS 


ILTER 
PHASE 
EGREES) 


58 
70 
77 
280 
Al 
«80 
e774 
06h 
240 
8 
#30 
o,7) 
w1,0e 
e}et6 
@1,96 
e,77 
#29 
24 
268 
290 


#,00000 
200000 
#,00000 
,00000 
@,00000 
290000 
#, 00000 
,00000 
@,00000 
200000 
#,00000 
200000 


FILTER 
AMPL, 
(08) 


iS 
ei2 
eit 


MO a 


into cen neue wae en at needle aap ND 2 


ce eae MME par eyes re pe Meas eRe FS Gye ameatg TEAR ae | ey RN RTS GS BOTH SEE Sir Th MER tery Tee Re ae, Fg. eS 


CR gnernrenecaveariercecen etn. ie ee Renee » ee ec gee cepeesipectr rn ee 1 ENED 
® 
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PROGRAM FUR EVALUATING PILTER MATCH 
FILTER COBPF CIENTS 
i 
. 
: 1 0.00000 0,00000 200R79 200000 
: 2 0,00000 0.00000 #,01348 #,00000 
3 0,00000 0.00009 091853 100000 
4 a 0,00000 0,00000 2 60490 #,00000 
’ 5 0.00000 0.00000 2.90208 200000 
6 1.00900 0.00000 1.01733 2#,00000 
7 0.90000 0,09009 #,01225 00000 
ry 0,00009 0.00000 .0V095 #,00000 
: 9 0,00000 0.00000 #90370 000000 
10 0.00000 0,000N0 200108 @,00000 
: 11 0,90°90 0,00000 2,001351 00000 

12 0,0UN00 0,0000u 400078 #,00000 


CORRECTION FILTER Fok RECELVERS 1 AWh $ WITH 12 TAPS 


FUR A TAp @PACING UF 20040 SECS, 

FREY PHASE AMPLITUDE TOTAL FILTER FILTER 

‘ FRpNR ERROR MS ERROR PHASE AMPL, 

(HZ) (ORG REES) (D4) (DB PAWER) DEGREES) = (08) 

: BEFORF AFTER BEFORE APTER GEFORE AFTER 

15,0 el lin ous oe97 0A 33,90 “51,62 1215 209 

20,0 #1, 19 Paes 200? meu! 32,96 954,70 1,27 296 
25,0 o1,2A e,ve2 ee00 =,v2 @$2,75 =53,03 1226 204 
$060 @1.2> 904 og Od QOL 954,12 955,05 tet? 203 
335,09 el 1h *,09 ene 000 e34,27 256,56 1e%6 203 
ao, ow! 0, a, 06 e, Al Pare 934,98 54,14 095 202 
W5.0 Ba 00g 00g OR 35469 953,338 184 02 
50,0 = 64 204 Pat | Pain| “40,14 955,25 049 200 
55,0 9.34 13 6OL 01 945,75 953,11 ay e, 01 
60,0 0,04 euT 40d @eVAH200,00 “S2,37 efT °,02 
65,0 dh e,02 an e,C2 43,09 #S2.68 2238 Pat | 
70,0 70 elie oe? @,iil 07,93 83,11 eeA3 207 
75,0 6990 1S etd eD1 953,92 951,03 e1e12 016 
60,0 1,07 Let) weed ee 229,6 25 ),32 e$e13 eer 
85,0 JAS et? 035 ee “27.,%e =52,59 @,78 237 
90,0 26 elf a46 w,it o26,46 “50,e2 #99 244 
95,0 *,69 aie we D1) m.0$ #©26,65 59,13 eAl 47 
100,09 e{.77 @,.06 wed? we #26,48 52,48 17} 045 
105,90 oe 51 w,t4 we 3d et ~2@8 08 55,26 2037 237 
110,09 o2 , 8) =ec4 aes 204 w3t,0) #49,97 2257 ee? 
TOTAL 1.24 210 223 eu? #©$0,39 51,82 


NET REDUCTIAN OF MISMATCH ERRURE  21,45Mb, a. 


Se See ee I eee a ae 


: 
7 


ce oe IN eT eT EER Oe IO TR Ute ee 


Da Oe ee NL eh he Shee UN Sth ee ane re ey » ies ee 
RARER EERE en ne pepe sete: mncerntiete nett eesti entice foarte inlet an ini ao ill Se et Epaanreecens tte RBR a 
‘ 
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PROGRAM FUR EVALNATING FILTER MATLH 
PILTER CORFPICTENTS 
{ 0.,0u0Q90 0,020000 00279 ®,00000 
2 M,oun00 Vev90%0 @,00609 @,00000 
3 0.00000 0.00000 200707 #,00000 
a 0,0v00n 0,00000 #,oveld #,00000 
5 0, 00000 9,00000 200170 @®,00000 
b 1,90000 o0,v0u00 1,90208 *,00000 
7 0,00000 0.00900 e,00243 200000 
a 0,00000 0.0000) #,00271 #,00000 
) 60,0009 0,00000 200033 200000 
10 0.00000 2.00090 2, 0048 #,00000 
es] 0,0UN00 ,00009 ,0v0eD 200000 
1e 0.90000 a,v0onn @,00008 #,00000 
CORRECTION FILTER Fnk RECEIVERS t AND 4 WITH 12 TAPS 
FOR A TAp SPACING UF 20040 SECS, 
FRE\) peaSt. AMPL I TURE TNTAL FILTER FILTER 
ERRNR ERROW MS ERROR PHASE AMPL, 
(HZ) (DEGREES) (GB) (DU POWER) (OEGREES) (00) 
CEFURE APTER HEFORE AFTER HKEFORE AFTER 
15,0 °,2a oud 271 000 40,41) "61,17 ote 2,00 
20,0 ©1364 el #200 =,00 e43,A6 #7),e5 3? @#,00 
25,0 oly e.02 oO) e000 043,01 "69,60 239 #,00 
30,0 mids °.03 wel) meUt 43,24 o60,48 40 200 
55,0 © 4y eid 20) oO 042,67 965,11 240 201 
40,0 o.3a eat en) 000 048,55 965,32 039 Pa | 
uS,o @.3n et eM] 260 45,58 #59, 38 o 36 eOt 
50,0 35 ©,05 200 01 ©45,98 ©60,30 230 200 
55,9 eii7 ee ee M0 weil o$1,19 765,14 219 2,00 
60,9 0,00 e04 0200 =,u9200,00 63,02 eG #,00 
65,0 | 200 wele @,0) 530,67 263,55 #13 201 
70,9 ao | 7,05 eet eeun oiS,22 760,55 =.78 203 
75,0 228 aks eo et #42,27 °So,72 e,35 07 
80,0 235 203 e 1G Pane) #9 $7,a1 =62,9% wete 91 
aS oa 2? 0S ats 201 #$6,30 954,/7 e,16 2i3 
90,A | 006 elo oO ~ $5,653 50,56 old 215 
95,0 #49 2 Oa Pe ie) @,00 as6,42 ©586,54 e4t aid 
100.0 = 73 #,03 well =,U0 937,24 #65,66 070 230 
105,00 # 9% @#,04 w,G 200 © 39,05 765,354 289 04 
110,09 98% 09 004 ot 242,20 61,23 e9e 7203 
TOTAL 4% 005 07 000 040,03 © 60,55 
NET RPEDUCTI nN OF MISMATCH FRRURG 20,52, 


\ 
{ 
| 
i 


; 
i 
i 
H 

4 
1 
5 


OE TR Te 
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FrLr€R CORFFFCTENTS 


PROGRAM FUR EVALUATING FILTER MATCH 


ILTER 
PHASE 
EGREES) 


1.09 
1218 
1,14 
$,O1 
ef 
oe?) 
mc) 
248 
ete 
08 
#,24 
e,37 
o,83 
@,90 
#.7e 
e.27 
235 
1200 
1,49 
1960 


! 0,00000 0,000N0 290057 
2 0,90000 0.00000 —,00771 
| 5 0,00000 0.00000 201004 
: rT n,0000 00,0000 006288 
t 5 1, 00000 0.00000 ©,01424 
6 1,00000 0.09000 1,01399 
i 7 9.90000 y,00000 ©,02073 
: 4 0,00000 0,00000 990036 
i: 9 0,00009 0.90000 #,00531 
‘ to 0,00000 0,90009 90155 
f 11 0,00000 0.00000 e,00179 
' 12 0.00000 9.00000 290077 
i 
. CORRECTION FILTER FoR RECEIVERS 1 AND 5S WITH te TAPS 
| FOR A Tap @PACING UF 20040 SECS, 
: FREQ pH, SF aMPL a Ture TOTAL F 
ERRM|R ERROR M§ ERROR 
(HZ) (DFGRECS) (UN) (DB POWER) (0 
BEFORE aFTER AFFORE APTER BEFORE AFTER 
15, #1 0% 003 ola 002 32,38 955,80 
20,0 wi,ta o04 ele #,0t 32,07 956,94 
k 25,9 wl ty 2Q} o!) aa? @32,6) 254,77 
i 59,0 e103 #,02 etd =,0!1 #$4,04 #58,%6 
i 39,0 @ 99 2,06 209 200 934,87 #60,0! 
b 40,0 77 B05 907 00! 035,89 955,76 
43.0 mh @,01 eVo eve o3A,01 e§5,05 
$0,. wa, ve 204 eOL ef,24 260,597 
55,9 9,74 vit 192800 APU ©5497 
69.0 0.04 oA 1,00 @#,01e200,00 54,08 
65,0 225 el e,0K4 0? 944,46 54,02 
79,0 49 #,09 2,08 =v! e$A,Se #§5,56 
75,0 a | @,i! weld 201 @$4,49 -§3,83 
80,0 mY.) #.10 a,2e 002 ©$0,A0 =50,753 
8S,n ova 203 edt 20? 28,46 —Su,6) 
90,9 43 a6 #4/ ©,0t 927,89 51,52 
95.0 = 29 elé o47 e.02 227,30 ©50,19 
100,0 -,9R we a9 e.W2 727,95 953,44 
105,06 e|3,04 e015 0,45 200 928,34 ~54,97 
110.0 we ny =.35 o, 38 204 o31,0) 948,06 
TOTAL 29? att 024 202 © 50,90 752,90 


NET RENUCTINN HF 


MISMATCH ERRORS 


21,9ifn, 


200000 
@,00000 
690000 
#,00000 
200000 
#,00000 
290004 
e,00000 
209000 
@,00000 
200000 
@,009000 


FILTER 
AMPL, 
(08) 


= le 
2.13 
#,1% 
well 
2,09 
@,06 


@,0d. 


2,03 
@,03 
o,01 
092 
097 
035 
ed 
$e 
240 
045 
046 
e458 
042 


* 
ae EEN Ne Roe Se a Y 


eee. We, Ae re NE oT Es tease 


OI RINT FN EOE OIL CIN OIE i a lah 


CE ORE AYRES oe 


OMNSoMEWA— 


—_ — oe 
we > 


ae tee nee 
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PROGRAM FUR BVALTATING FETLUTER MAYEN 


FILTER GCUEFP rc reAts 


A,NudQ0 
0,000 
A,0dC0N 
0,000Q90 
0,0u000 
1.00000 
9,00NQO0 
OeANQVEN 
O,ANHNYO 
Oo ,Qunoa 
e,o0unn 
NO,00900 


OgUNCAD 
NH, 90000 
O,¥N000 
Q,VU0UOY 
0.09000 
0,09000 
0o,o0000 
vu ,onnnd 
H,00000 
Y,d0GMY 
O,uAyng 
GO ,UNDKY 


GURREC TION FILTeR Fryk KE CET VERS 
FIR A TAp SPACI*G We 


FREY 
(H2) 


15,9 
20,4 
25,0 
30,0 
35,° 
4O,o 
45,6 
99,0 
55,9 
60,4 
65,0 
70,0 
75,94 
8O,0 
65,0 
90,4 
95,0 
100,06 
105,94 
110,0 
tural 


NET REDUCTION OF 


pla 

FRR 
(NeGe 

SEP URE 

wl .67 
e! 59 
| 
e137 
et fu 
o1.%% 


#223 
{lis 


St 
(YR 
FES) 
AFTER 
welt 
Paths) 
eld 
et 
e,\! 
#,09 
med 
ens 
ett 
of 
es 
eel 
a,et 
eur 
005 
220 
ei¥ 
ti? 
e,2) 
a, 3a 
eld 


eVON0 SE 
AMPLE TUNE 
GRU 
Cor) 

MEP YKE ARTE 
ofa el} 
eh ean 
Pee | wel 
e§ meu? 
Pa | wel 
Pa) ol 
0S el 
eVS el 
oO} eeu 

02%0 e,iile 
we NG 2? 
e,9 ew, ot 
aid el 
eee eve 
we SS 0? 
eet o,) 
053 e.v? 
a5 2.02 
oe 4h 0G 
0-59 204 
A) 0? 


aToMarCk ERRURS 


1 AND 
CS. 


220845 
#00959 
014d 
0990903 
e,oitid 
1,01 709 
= 201906 
=, 00078 
#00552 
200056 
@,002)) 
000029 


o wWITh 1 


TATAL F 
MS ERKOK 
(0B POWER) (Pp 


2 50,8) 
230K 
esl,ns 
o33.15 
e33,47 
o34,53 
360,41 
a $A,75 
e4d,Ao 
209,90 
#47,93 
o97,13 
253,45 
o29,37 
=27,2e 
=26,2e 
eet, 3S 
=eh,2e2 
ee? 635 
234,548 
229,91 


BFFURE APTER 


“52,97 
@50,09 
53,57 
055,49 
©55,5? 
955,94 
#57,20 
“57,07 
@S4.38 
51,56 
54,26 
#55,15 
©49,06 
#51 ,69 
*S2./e 
"49,61 
esi, 
“52,40 
“52,42 
47,95 
eS1,75 


el.n$0b, 


Se a 


2 TAFS 


IL TER 
PHASE 
EGRFES) 


1257 
1.64 
1,58 
1.38 
tela 

295 


FILTER 
AMPL, 
(06) 


#03 
2,05 
=,05 
°#,05 
#04 
@=,03 
7,02 
#,02 
*,02 
#01 
ee 
208 
eh) 
ee? 
03? 
045 
050 
ool 
204A 
043 


ee ee Pe eee eg Segre ee 


gE a ct Sai Bat a a aia a 5 aa a aS ha 


he RE AT RI 1B RO NE PRL I AYE SRC IRE LET OE ELE EE IR 


ERI HREM 9 ee MONON ESE I BNE nce PT CO at been aaa tems 


i 
f 
Ly 
} 
i 
' 
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PROGRAM FUR RVALIATING FILTER MATCH 
Frlyee COEFRYCTENTS 
t O,00000 Vev20N0 eO0K78 
2 0,00000 0,v9000 e,91407 
3 M,00NN0 0,V9009 eOl1 BGA 
4 0.0009 0.90004 00297 
b) 0.%u000 0,v9000 2.00258 
6 1.00000 0,v000e 1,915 
7 N,0uNL’ 0.0900 2.01955 
a 0.90000 0.000090 020093 
9 0.00006 0,UPMU0y e,0u3l2 
tu 1.00000 o.u0u0D 200180 
ty O,NUNEN 0,0%009 ©, Notion 
le 0, 0000 0,U090%Yy 200089 
CORRECTION FILTER Foe RECEIVERS 1 ANH 7 wlth te Taps 
FOR A TAP SPACING Uf 20040 SECS, 
FRE () PHASE ANPL LTade TOTAL FILIFk 
FRROR ERROh “§ BRROR PHASE 
(HZ) (NEGREES) CoH) (OM FAWERY (DEGREES) 
BEFORE AFTER berORF APTER HERORE ab TER 
18,0 «Ae 00R 95 00? =@36.54 @Syle? 098 
20,0 0.9% eR eS UT #54475 @57,10 1.93 
es,n 1). %% 07 wey eeu ws4,09 “52,20 12643 
$9, et 0a Bead wee weit 935,70 *So,/? 298 
35,0 #.9q e,9 weit? 0G0 935,55 eSo.4e 090 
a0.n = 9} =,0? weld av ©$5,95 “54,08 2 AS 
5,0 © 74 oP wg 0 eUe 957,80 #52,97 27 
50,0 e (56 cB Md evl edt ,05 55,02 043 
95,9 = aa 013 ot hrul e4o.51 55,5! 041 
olen 0.04 aul neu mel PePLI,NU @52,8A Oo? 
eS.n 2 $a wes wes ere 944,54 e5e aun =.3? 
79.0 2o7 els oe? @,v1 ©37,31 =Se,37 2, Al) 
73,9 99 meld weld of1 953,14 @52,98 =1.99 
80,0 1 ,0g #95 wets oUS 29,7) 949,94 e1.09 
8S. ~7o eWé ee SS 0A 27.52 Woes.ee o.73 
90,0 een ol? we ls e\o0l eeb.e4 5,63 ae 
B60) eT? e1) e49 US 2H HS 949,95 AT 
VUV0,H wl ay e.0$ we 45 we mem, 7& 953,76 17a 
105, 2.67 wero ow eOt 928,24 @53.94 2.44 
L119, we By ",e2 a) 004 31,97 #50, 54 2ehd 
TOF A {en otf eel oP #S9,KS 951,90 
NET RERUCT IAN OF SITSMATCH ERPURS 21,98ND, 


#,00un0 
»,u00n9 

200000 
2, 00QNNY 

200000 
®, 00000 
#,00000 
e,0n000 
=. 00000 
#,00unN 
#,09000 
2,09000 


FILTER 
AMPL, 
(08) 


7 
004 
02 
007 
ard 
003 
0A 
oud 
bl AD | 
#,00 
et 
Ve 
016 
226 
036 
043 
045 
54 ; 


Pee ee ae or Me EE eee OR Ee eee > eee 


ee ae eye Le ee Sr ree ee teem Fe 


ee as, ee, 


LE RR RE IIE EE 
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PROGRAM FUR FYALUATING FILTER MATCH 


OQernsgwWrwne 


Frirk&k CORFFICTENTS 


0,00000 
0,090006 
O,ovtoe 
0.9000 
0.90000 
1.00000 
X.du000 
0.f004 
G,9u009 
09,490009 
6,00900 
0,9uC09 


CURRECTION FILTER Fone RECEIVERS 
A jAp sPACING UF 


POR 
FREY 


(rnZ) 


15,9 
2n,n 
23,0 
59,9 
35,9 
quo 
asa 
50,0 
55,” 
o0,0 


Tufal 
NET pkepauCri gn OF 


PHaSet 
FX_EMR 
(NEGREES) 
BEFORE ARTCR 
#59 #0? 
* 56 iS 
# 5% oud 
= 56 mw ue 
«52 #05 
wi l4e 00? 
* 3a 0c 
°.37 2,07 
ein =eul 
0.90 ee 
21S eld 
2s e,oe 
a 3 #05 
24% aa 
~42 aud 
3h eve 
Jia meta 
eu e.u5 
er? «G1 
56 oJ} 
ma) 8 


0.09000 200104 
a,00v00 =,00245 
0,00000 00418 
0.09000 200188 
0.99000 200649 
9,09099 1,oudt4 
0.U0U00 20u5T4 
0.99990 7400658 
0.090000 00207 
0,090000 =o,90209 
Ug V0COYy 200075 
0,v9c0u ew, 20101 
1 ANN & HETH 12 TAPS 
29040 SECS, 
AMPL ETUDE TOTAL FILTER 
ERR MS ERRIK PHASE 
(un) (DB POWER) CDEGRFES) 
BERORE Ap Ter oFRORE AFTER 
well 7.01 $6,658 957,58 Se 
2,9 2b 937,01 765,e1 057 
© 8 oCY wSRL00 955,15 eS! 
aed #200 #$8,5$ 269,35 54 
ee o,00 #59, Al -67,57 249 
aS eeu) #49,53 966,56 2 4% 
we 4 wet e42,71 €59,79 039 
weil? 200 HG, 04 #58,47 230 
este eu 949,22 $68,86 et7 
eM eb te209,00 940,51 efe 
«gO oO eS1,70 72,82 ae {4 
Pte | e,0d 47,54 =0/,92 a oT 
met ev 0 845,10 765,93 rel) 
eS meat 43,69 240,60 #, 39 
oe, 08 eed e155 261,34 7-38 
wid oul 43,07 #65,58 ~, 35 
waits et 51,75 255454 #232 
205 oO} #©47,29 959,46 #30 
208 oD 243,15 970,89 weer8 
ot 3 2,02 e40.4%H #50,66 25 
26 eu) #49,79 =54,51 


aTSwarTcr ERRURS 


17,7e0t,. 


#90000 
#09000 
~,00000 
© 90000 
#,00000 
#00000 

2009090 
#00000 

200000 
e,00090 

200000 
= 00000 


Tre a 


EERE SRSA EE TREE TN 


RRR Tig eee ern, 


canta taatonshd 


«we TF 


: 
i 
s 
i 
i" 
5 
% 
& 
t 


173 


CR th ie ae I nell Ya seem iia a Tak i my 
hl aa id 


PROGRAM FUR FYALUATING FILTER MATCH 


FrLyFR COEFF TCTENTS 


A, 99000 
0,00000 
O,000g0 
0o,990na0 
q,oag009 
1,90009 
0, 90906 
YH e,Ourue 
Nh aungna 
a,qunag 
0,0U060 
9,90000 


—-_ 
SOEnNTFWMEUAK 


_— 
f- 


o,voudd 
0,09090 
0,00000 
0,90000 
0,90090 
O,vdunn 
0,00000 
o,U000U 
u,eV000K 
0,0000u 
O,gN0099 
G,09000 


CORRECTTOAN FLLTFR Fok RECETVERS 


ccc mee tegaigyynss ee AAR 

3 

A 

3 
O0H73 @, 00009 
#01918 290000 
201053 #, 00000 
200726 220000 
#00856 e, 00000 
1,01609 200000 
o,01i7s 2, 0000 
00097 00400 
@,00290 ®,v000%0 
0U147 *,09000 
#00099 #,00099 
2901N2 2, 00064 


1 AND Y attr te TAes 


FUR A TAp SPACING UF 20040 SECS. 
FREY PHASE AMPL TD TUNE TOTAL FILTER 
ERIK ERE Mic 45 ERR IW vast 
(HZ) LNEGREES) (yt) (Dt Piinkk) COEGREES) 
BEFORE ARTER SERRE APTER  SFFIIPE AP TER 
15,0: 2.55 ot 5 wel fil 62 940,61 99,7) eht 
29,9 e Ts 02 we 2 eett 57,42 56,26 77 
25,0 RG aU wee 2 yA 956459 SH2—OH 279 
54,0 @ 82 #5 ws? mel ~37?.5e2 #545, 49 078 
35,0 fy “07 wel acl $7435 858,47 7a 
40,0 - 70 eet wed ou) 957,68 254,99 o70 
49,9 9,43 002 me 0 002 959,50 953,59 Ts) 
50,0 44 Pat) Patt e0L dP,235 957,19 054 
55,9 2h oie fd we09 mdf @54417 35 
69,1 0% 005 He09 we 2e200,00 993,70 095 
04.4 52? oi03 wee eer a4¥4,55 Se ,97 2,34 
14,8 31) eele wailn 0) 258,45 53,17 w,?6 
75,0 9G OD we I I wot 934,95 954,54 ~4{,08 
Bud 1.1% eh wel eu2 @5%9eho 950,44 61.39 
65,9 1.07 2S we? U2 928,44 952,90 e1,02 
90,0 ato 15) we SR git #A.HDd HS1L8C #55 
45,9 #04 aS me 4 o.0$ e27,87 a5U,14 oil 
100.9 = 84 “al? wed asus 027,91 252,50 Ae 
109,09 et 5a wif ow, 38 wut 229,50 255,22 {,37 
10,0 el LAs mee) 20 008 =52,66 849,e6 1.40 
TiiTat Ry 16 ed 202 #5P.n4 952,17? 


NET PEDUCTEMN OF STSMaTOH FRPGRS 


eu, tabu, 


2ST ees Aer EROS SEE 


rPILTER 
AmPL, 
(%) 


098 
001 


a 
a 
co 
Sis 
cree Raabe te ee ae a aa aR IE sete ttl te ae | aah all 


RT STOTT 


Topas TT Ee oe oe ee vier 
© ORIIBIRIIR Ip enrte  ec nen ye een ce URE Ee Coat nent See dene meena one ee fe Ne ee en nN ne nnn ne anal 
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PANGRaM FUR EVALUATING FILTER MATCH a 
FrLyvée CORFE YCTENTS 
1 0,uud0n 2,99000 200266 #,00000 
¢ 0,%u00V0 O,00000 =.0U4)9 200000 
4 01,0009 0, 00000 200385 #,00000 
a 9,0u0y9 0,00000 200846 200000 
5 C.nun0n 0,00000 200102 #,00000 
* 1.90900 0249000 1,00905 200000 
? 9.90000 0,000%0 00214 #,09000 
‘ 0,00000 0,00000 2.00485 200000 
q 6,00009 f.¥9000 200090 #=,00000 
te 0.00000 O,u0000 =,901¢0 200000 
14 6,00000 a,00000 20031 #,00000 
i) 090000 0.09000 #,00029 200000 
GCORBECTION FILTER Fre RECEIVERS 1 AND 10 WITH 12 TaPs 
FOR a TAp SPACING UF 20040 SECS, 
FRE pHaSe AMEL ITUDE TOTAL FILTER FILTER 
FRR ERROR M§ ERROR PHASE AMPL, 
(HZ) (DEGREES) ph) (NB POWER) (DEGREES) (OK) 
BEFORE AFTEP FFORE AFTER BGFFORE AFTER 
15,9 yy) o.00 =ei3 060 =$4,87 769,58 040 eid 
29.0 © 66 ie weld #,09 w3u,6e 867,99 068 012 
e5,0 @ 47 203 well 0¥0 ©3539 965,40 70 ell 
30,0 @ 74 m.03 well well @36,92 960,18 068 210 
35,0 2.74 #046 #,09 ~,00 @©$6,34 ~59,95 065 »09 
40,0 = 62 =.0) oe 009 @37,42 £65,735 961 007 
45.0 ©,59 005 9% 090 ©39,57 960,29 055 006 
59.0 © ua #05 o 03 0Ot 941,44 59,59 244 204 
55.0 © Pu ON wel? well 46,85 “61,04 228 202 
60,n 0,00 205 6.09 e00"2u0,00 Ai ,44 09S 000 
65,0 7% 2d Pan) =,ul 47,72 ©61,96 w,25 #00 
79,0 ate =,U6 ee) wet 942,21 *57,61 #52 eM} 
75,0 aoa =,09 0993 eOl = 3A,A5 =S6,26 o.76 Pap} 
80,9 94 oe agit 000 951,86 264,66 #92 07 
85,9 1.09 005 we 1I) eft *533.55 957,53 #295 oll 
90,9 woh ev weld we01 ©$3,31 #50,95 #,Ro eid 
95,0 ot @ 06 ewe ylb weU1 @=$9,19 ©5946 e684 al6 
100,0 4a #05 we'd 7.01 236,51] 761,05 245 215 
105," .18 #09 well 000 41,17 #©59,63 v.23 2i2 
110,09 w19 oie we D8 01 948,48 ©57,77 2,7 007 
TUTAL On 26 2oy evt =36,45 #59, 51 
NET RENUCTINM OF MISMATCH FERRURE ce h4/Nn, 


ceases os eer 4 ctieths 


i AEA a 2 ne ete oh a I OT het aati A 


ene de Pome ee ete 


; 
i 
} 
{ 


mes ve - ES 


cag fe aA HOMER ISTE ENTIRE I oS aati Sud AR SR ONGC RDBNS Hone ERTIES AE AEE re PMR ONSTAR Rc ee eee a na OR RA RE LUE INR, ag 6 wittan 


‘7 
| 


r] 


LATER OR, CLS TRE TEAST ER RIE AT TA 


175 


PROGRAM FUR PyALiaTrING FILTER MATCH 


FILTER COEFRCTENTS 


$a Cccnenes Ile oe pee ena l LSR A Naa etd age tila EV a Oe 


{ 00,9008) 0209000 29048) =,00000 
2 0,o000gn 000006 = ,00796 200000 
3 9,900600 0.09000 200859 ©,00000 
a 0,00009 0,v0u0Q 090488 200000 
5 0,00000 9.00009 #90546 #,00000 
6 1,000Q0 o,v0000 1,01052 200000 i 
7 9,000G0 UeusOg =. NUA41 #,00900 : 
k 8 0,90000 0.00009 #,90048 290000 
‘ 9 0,00000 0.90009 ©0019! #00000 i 
| 10 0,000U0 000004 200101 200000 : 
14 09,9000N 0,00000 @e,n004u #00000 ; 
; te 0.00060 0, 00000 200046 200000 
i CORRECTION FILIEP Fok RECEIVERS t AND 11 WITH te TAPS i 
FOR A TAp SPACING UF 60040 SECS, : 
b i FREW PHASE AMPLE TUNE TOTAL FILTER FILTER 
f : FREOR ERROR MS ERROR PHASE AMPL, } 
»  OW7)—_CORGRFES) (08) (DK POWER) (DEGREES) (Mb) i 
; \ bERFORR AFTER BRFOKE AFTER BEFNRE AFTER : 
k 15,9 44 010 200 004 2.5) 952,59 054 20! } 
i 20,0 =, 64 e010 01 959,37 62,58 062 -00 
; 25,0 9,68 9,04 9,01 "509 =5A,54 955,12 ay oO 
30,9 67 ood wel me01 ©$9,43 ~59,65 263 #,00 
} 35,9 2.47 6 eA NMG GN # $9.06 "60,53 41 Pa | 
: 40,0 @ 64 =,03 we hl 90} #39,43 #58,71 258 Ol 
f 45,0 ©,54 of? 090 001 ~41,10 560,74 253 o01 
i 50,0 °.37 6 290 001 944,44 =56,54 043 200 
55,0 eto eGh 099 7.09 50,98 ©57,54 eel ~,01 
69,0 0.9% ee 1409 w,01"200,00 =56,21 202 =,01 
i 65,0 02h 03S we M2 YT UA, A2 ©5955, 37 2.28 200 
i 79,0 59 704 wed 7,00 #40,52 =50,05 7159 004 
i 75,0 077 904 99 201 ©$60,24 959,27 oA 209 
q 89,0 Pk} 705 wild ve 9©$35,06 954,350 @,86 2l6 q 
85,0 aa ev =e? 201 $1.96 =56,76 #,70 e235 a 
f 90,0 4a alt =P mel 950,26 ©54,96 73d ,e8 i 
95,0 wliy ets wee "U2 #~30.5/ =$4,¢9 «16 e390 4 
; 100,90 © 7a #05 wei =,02 -30,70 ©55,99 067 230 
t 105, ellis e.g web el #32,69 59,20 1.06 226 i 
i 119,09 wil 3n mein wit 20% 56,13 |44,82 1.21 2 } 
{ TOTAL oh oh el U1 934,54 55,74 
NET PEDUCTIP:N OF MT OMATOH ERRUAS 21, N9Nb, : 


ahaa ees Red 


Teo Ne) ae age eS oe ee OR CD 


ar CEES te ee NI RE ae eT ag eee tee Ce 


ee ete a Sei Oe ae ep ee eS ee gare 


; 
: 


Ste. oe er eS oS eee aamiges 


2 AAI mo mene ae = 


| 
: 


RSE ON 


Sete ea Ye ee 
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ARIES FR cetera epee rt Re, MURRIETA fateh RS SR RE 


PROGRAM FUR FVA4LuATING FILTER MATCH 


FreyrER COEFF ICTENTS 


Wwe SOTHO AE ww — 


— a pe 


0.90000 
0,00000 
1.0000 
0,00000 
0,00000 
1,0u0N090 
0.00000 
9,90000 
9,00000 
0.00000 
0.00009 
0.90009 


>» 


0.90000 
0.00000 
0.09000 
0.09000 
0.00690 
0260000 
0.09000 
0,v%000 
0.99090 
0,00C0y 
0249000 
6.00000 


CORRECTION FILIER Fnk RECEJ VERS 
FOR & TAP SPACING UF 


FREG PH,ASé 
ERRUR 
(HZ) (DOEGPFES) 
BEFORE AFTER 
15,0 1A ell 
20,0 od, on 
25,0 46 @.04 
30,0 °.51 ~,i)7 
55,9 33 #,95 
49.0 e497 002 
45,0 #40 007 
50,0 wie m,n 
55,0 °.2> 0b 
60,0 9.9% eh 
65.9 ao) @,Qn 
70,0 42 mel? 
75,0 259 “113 
80,0 oO” mein 
65,0 fu 207 
90,0 oot 019 
95.0 wt #.02 
100, * 2% e,01 
105,06 ae | =,09 
110,0 © 7% meth 
TOTAL 50 206 


NET REDUCTION (IF 


eQNKU Sh 
AMPL Tune 
ERRIIR 
C4) 
BRROKE APTER 8 
095 PU 
Pav | —,0) 
Paine) 7.01 
well e,ul 
wel 200 
well e0l 
ae Ol Vit 
=O] 001 
weil eeu 
9,90 = Ue 
wel} w,ul 
7204 -,01 
o,07 201 
este 201 
wl oul 
“weed caren 
af @.,v0e2 
=.27 © 62 
a.2e 209 
wel 203 
ets 01 


MismarCH ERRURS 


1 ANK 
cS, 


090384 
=,00687 
200464 
200398 
*,00620 
1,0u872 
#,90669 
#,90168 
#=.90006 
200042 
©,00002 
290055 


TATAL F 
4S ERROR 
(DK POWER) (bv 


EFORE 

e4Y.1S 
~43, 660 
~4A.itl 
@o41,68 
241,05 
41,51 
#42,90 
#4?,53 
—U8,74 
200,00 
947,98 
~41,8e 
=$d,38 
753,86 
#=31,92 
=$1,19 
$1,688 
#32,39 
© $4,75 
39,08 
~36,11 


aPTER 


°S2,61 
"63,36 
“58.42 
55,72 
-61,33 
58,8! 
=55,99 
58,01 
-53,28 
©54,36 
@57,04 
#57,12 
#52,85 
=57,58 
-55,86 
~55,06 
“56,37 
“57,16 
“59,73 
©55,09 
55,75 


19,65Db, 


te cements street ee ee 


12 WITH 12 TAPS 


ILTER 
PHASE 
EGPEES) 


2A9 
236 
e4l 
e4S 
048 
049 
e47 
04] 
o27 
096 
2.2) 
o,49 
a 72 
@,82 
2.76 
#53 
=,14 
see 
054 
e70 


=,00000 
200000 
#,00000 
299000 
©,00000 
.00000 
=,900000 
299000 
#, 0.0000 
200000 
©,00000 
290000 


FILTER 
AMPL, 
(08) 


°,02 
*.92 
7,01 
000 
Ol 
202 
202 
Ot 
200 
©,00 
200 
203 
208 
ei3 
219 
ee4 
026 
ee5 
eee 
oif 


eR ae BENS, TS ta =, 


Ao cee Rena a th i RW i PNB “Natit ei Poe 


ER Ee ee SEE Pe ek Te Ge eS eT Ne Fe eee Ae en ae, ORES coe, pa TSE ee akteng SBR ee ee OP Re ee Phe ge ee 


177 ‘ 
PROGRAM FOR EVALUATING FILTER MATCH ; 
i : 
; FULrEm CORFFICTENTS 
| 
; 
i 9,00000 0.09009 0903605 200000 
2 0,00000 0,9NU0H =, 06628 #,000f0 
3 0,00N00 1, vOU00 200971 200000 
r 0,0v00Q00 Q,v00%NU =,002e2 200000 
' 5 0,000)n 0,40060 290228 290000 
: 7 0,90000 0200000 #,00294 #,00000 
4 0.90000 0,0000u =.0U256 #,00000 
: 9 06 ,00060 0.90006 2, 00049 #00000 
an) 0.07000 Ge0G0N0 #=,90058 #,00000 
i 14 0.00006 O.00U0g =,00004 »,00000 
) i te 9,00000 0, 000NG 2,9N004 #,00000 
: 
] | GORRECTION FILIFR Fok RECEIVERS 1 AUD 1S WITH 12 TAPS 
: j FOR A TAR sPAaCING UF e0N40 SECS, 
[ FRR ty PHASE AMPLY Tune TOTAL FILTER FILTER 
i ERROR rRikiih W§ BRRUK PHASE AMPL, 
( tH2) (NE GRFES) CUR) (DU POWFRK) (DEGREES) (D8) 
: ; BEFURE AFTER FORE AFTER HEFOKE APTER 
15,0 e 40 22 we 0 et 41,62 962,70 AL | oO 
P2040 Sq Ute M0 40,86 9H9, 50 055 000 
ui 25,0 = 54 oun eft meu) 40,5) #62,79 254 #,u0 
i 39,0 7354 -,01 eeu me00 941,77 66,10 050 200 
35,9 ® 40 ees aed 009 941,82 865,584 ~46 200 
: 40,0 oi 44 mets oe 0Q 000 #942,37 #65, ,04 04 Pan | 
45,0 © 3« sat 200 o01 944,30 62,15 036 200 
( 50,0 "26 005 200 000 947,81 866,26 028 #,00 
t 95 ,¢ - 15 SG fQ 7099 53,6) 262,59 17 7,00 
60,0 0.09 efit He00 =,U09209,00 65,44 Ol #00 
65,0 ela met we) =,01 59,99 #05, 50 wet6 ea 
: 10,0 229 me 0S we 3 2.01 #44, %B 764,78 °“.32 293 
us 75,0 .79 #.10 we 7 090 41 he ~54,97 #40 007 
H 8c .n 2 OA Pam) w!0 01 o37,19 ©5960 =.35 ell 
65,0 20? et? eet oan © $8 ,2e °©57,%6 @#,16 elS 
90,9 tp U4 wee tB UT we S4.6U 960,53 016 017 
95,0 9,57 9692 el? mt 5,11 §61,56 155 016 
: 100.9 =. % enh ete 2000 @S54e emi nd 091 el2 
: 105,0 el to 2.05 we9S el 56,95 65,12 1,14 205 
110,09 ef % Pa) oS 090 ~40,06 #61,860 1217 #03 


TUT AL 25S 004 eff 000 w SR he 960,90 
NET PEDUCTINN Dr MISMATLH ERRURS 22.29NB, 


ge Te Ne ee” ae ee eee 


Ge SO MNO US ww Ay 


— > a 


CORRECTION FILTER FOR RECELVERS 


178 
PROGRAM FUR EVALUATING FILTER MATCH 


FILTER COEFF IC TENTS 


0.00000 
0.90000 
0,00000 
0,900000 
0,00000 
1,00000 
9.90000 
9.00000 
0.0000 
0,000N00 
0,90900 
0,00006 


FOR & TAP SPACING UF 


FREQ 
(HZ) 


15,0 
20,9 
250 
30,0 
35,9 
40,0 
A) 
50,0 
55,9 
60,0 
05,4 
70.0 
75,0 
80,0 
65,0 
90.0 
95,0 
100.0 
105,90 
110.0 
TOTAL 


l. 
NET REDUCTINAN fF 


PHaSe 
ERROR 
(DEGREES) 
BEFORE AFTER 
° 2a e2e 
7, 66 Pate 
= 8) = e048 
e104 #,13 
el, *,10 
°.94 #209 
° 7a 209 
"270 001 
e136 010 
0.0” 2u9 
34 #.ol 
6a ™,14 
09H ett 
1 ta =.04 
1.04 209 
255 Ara 
wi 4y eh? 
ol 3% eve 
m2.21 9,20 
02,56 @, 30 
0a 213 


0,0000U 
0,00059 
0,00000 
0,v00N0 
0.99000 
0.9000 
0.99000 
0,00U09 
0.90000 
0,0000u 
9.90006 
0,000Q00 


09040 SECS, 


200756 
°,01357 
091418 
290698 
#,006352 
1.02101 
*,01245 
29084 
#.00239 
200345 
#,00058 
090196 


AMPLITUDE TOTAL Fe 
ERROR MG ERROR 
(uA) (OB POWER) (OD 
BEPORE AFTER BEFOKE APTER 
=e 08 003 40,11 @40,29 
w008 901 56,65 $57,516 
ae) "e022 035,49 —50,90 
7096 = 402 ©35,25 ©50,09 
ae 000 934,97 “55,40 
29S 902 @€$5,55 =52,79 
wee e0e 937,33 #50,55 
090 002 ©38,97 954,73 
eo90 el @44,59 54.43 
0090 072 e200,0U #51,53 
“993 0S 942,92 950,12 
w008 0 #01 $7,160 951,52 
weld 002 ©33,23 ©d9,02 
@2u 003 929,17 949,13 
o. 35 093 27,06 249,57 
wetT 9,01 =26,98 e44,92 
o,5$ =.03 326,33 49,37 
w052 9993 926,32 #50,06 
oe 43 001 27,84 ©52,53 
239 096 950,94 =46,94 
02d 092 950,48 49,600 


MISMATCH ERRIURS 


19,1508, 


1 AND 14 wiTH {2 TaPs 


IL TER 
PHASE 
EGREES) 


051 
246 
e79 
0&9 
093 
093 
Px) 
o7e 
e46 
209 
#7, 36 
2,82 
o1/,14 
#1,A1 
#295 
°,35 
248 
1,35 
e,ni 
Pred 


Sua SD OUD, SOOO T 


pone ae 


290000 
#,00000 
299000 
#,00000 
290000 
#,099000 
190000 
#,00000 
290000 
#,00000 
290000 
*,00000 


FILTER 
AMPL, 
(Db) 


910 
007 
204 
e04 
005 
008 
004 
22 
ee} 
#,02 
Pa) 
006 
el6 
eer 
258 
24t 
049 
24a 
043 
036 


: ; vide i Dake 
eT MT GE I oe eRe aR Ns ees Re oe” ie OE PAR eee a x 


, 
r 


Stem ef ER ES TN RE RRA TILE NEL ESTE PY PPS fw on ee pir en toe 
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PROGRAM FUR EvaliuariNs FILTER MATCH 


— 2 «= 
Ve OOEN OC KV EwWN 


FILYFR COEFPICIENTS 


0,90000 
0,90000 
0.90000 
0.00000 
0,00000 
1.90090 
0,00000 
0,.900G0 
0,00000 
0.90000 
9.90000 
0,00006 


0,90u%9 
0, 90000 
0,V00009 
0.09900 
0,09000 
U,J0040 
0,90000 
0,00040 
00,9009 
0.00090 
0,UN0N0 
0,ON0NG 


CORRECTION FILTER Fok RECRIVERS 


FUR A TAP SPACING UF 


FREY 
(HZ) 


15,0 
20,0 
e350 
3,0 
35,0 
49,0 
45,0 
50,0 
55,9 
60,0 
65,0 
70,9 
75,0 
80,0 
85.0 
90,0 
95,0 
100,60 
105,09 
119.9 
Tovar 


NET REDUCTIAN OF 


PHaSE 
FRRNR 
(DEGRFES) 
BEFORE AFTER 
ee | 019 
= 8, 002 
o1 .%% @ae0h 
m1 .13 mel 
ol iz 7.09 
ef 06 ea 
* 89 24 
"07 009 
= 36 12 
0.09 aud 
044 mens 
08% w,14 
lies ~,19 
1,39 e,05 
1,264 007 
277 0 {8 
ae ell 
el ta #04 
mein, =,14 
w2,3y4 aed 
a ele 


{ ANN 


209480 SECS, 


290800 
=,013¢e2 
201462 
200960 
#,0042e9 
1.92214 
~,00928 
20224 
#102285 
090268 
e,00004 
200150 


Ln A mam 


15 wITH 12 TAPS 


AMPLITUNe TNTAL FILTER 
tRRUN 4S ERRSIR PHASE 
(p13) (OB POWER) (NEGREES) 
BEFORE AFTER BSEFMRE AFTER 
ae ld v3 34,80 747,06 e773 
w,lu #01 #33,15 ©57,49 Ae 
eale @,03 ©32,80 =§0,01 098 
eeu we02 ©33,.69 952,59 1204 
wee et =33,74 "50,42 1,05 
eS 042 ©54,23 955,53 1.02 
e035 eS2 °36,095 #51,13 93 
a,ll) ef! #39,37 53,96 76 
W190 0) 944,04 @S5, 38 247 
ANG ~.U29200,00 @se,he2 29% 
welled eA m42,3S 950,65 ee46 
27206 me01 ©$6,27 ©51,77 2.97 
Te) VA 032,18 @S2,601 »1.35 
#23 e038 #28,92 eda ,/2 e1,d4 
2. $S el? 22h, 90 #51,349 e119 
ws4do ~.u!l 924,16 ©49,80 #56 
wee eed 226,52 “48,75 076 
we 50 2,03 226,66 “51,30 1214 
o,4} oVI 28,36 953,24 1,A3 
wert evS 31,59 “48,49 2250 
ee 20? #30,25 “50,54 
mMISMATUN ERRURS 20,1unb, 


#,00000 
#,00000 
#60000 

290000 

200000 
#,09000 
#90000 
#,00000 
#,00000 
e#,00000 
#,00000 
®,09000 


FILTER 
AMPL, 
(08) 


et? 
oi3 
010 
O08 
208 
O07 
205 
2 
w, 01 
°,v2 
=,00 
205 
at5 
226 
037 
045 
048 
ed? 
42 
234 


1 Ee tO aad + ~All AN alae as aha 


it A sete 


ee ce eR, ON eS 
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PROGRAM FUR EVALHATING FILTER MATCH 


Frere COEFPRYCTENTS 


1 0.00%00 0.00000 000050 *,00000 j 
2 0.0000 0,u0u00 ~,01ou2 © ,00000 
3 0,009C0 0,90000 090974 ¢95000 i 
4 0.00009 0299000 091025 ©,00000 i 
5 0,00000 0,0000u ®,00494 290000 { 
6 1.00000 0.00000 1.01980 © ,00000 
7 0.000900 0,00000 #, 00738 #,00000 i 
8 0.00N00 0,00000 sO01K! 200000 i 
9 0.00900 0,00000 #,0Ul6) e,00000 : 
10 0.00000 0.00000 000208 2009000 : 
11 0.00000 0,00000 =,00050 #00000 
1P 0.000900 0.00000 290125 000000 i 
CORRECTION FILTER FoR RECEIVERS t AND 10 WITH 12 Taps 
FOR A TAD SPACING Ur 00040 SECS, ; 
FREQ praSt AMPLITUDE TOTAL FILTER FILTER ‘ 
ERROR GRROR MS ERROR PHASE AMPL.,. ; 
(HZ) (DEGREES) (VA) (OR POWER) (DEGREES) (06) 
BEFORE AFTER rEEMRE AFTER BEROKE APTER ) 
19,9 ous e14 eels 002 =35,AS 949,43 059 ei5 
e0,0 & 49 292 e.te me0t 934,50 959,65 71 el2 
e5,n Pe | », 04 agli ee es4.dh 954,43 79 099 
30,0 #9) =.Q8 eit = le 34,94 “52,53 2A 098 
$5.0 a | 2,8 wea 069 9$5,00 957,14 2AS eA 
40,0 = 46 ee05$ eelt 091 ©$5,58 °55,24 28Q e0K 
4S, °.7a eo welt 0f2 ©37,51 952,78 78 006 
50.9 @.67 #01 aeIe 091 ©$9,a8 ©56,17 ehb 003 
55.0 e.Syu 209 ee (lt eel eud au =55,12 043 000 
69,0 0.09 eo lv 0290 mevleeun,nu 954,14 eft #,01 
05,0 233 #20 mee ™eUF 944.17 =51,9) =.34 #00 
70,0 2 OR #11 weMS =O! e3A.3) 53,03 #79 204 
75,09 297 #18 wel eU1 34,44 949,82 #1,15 elt 
80,0 1.26 #,05 eet 202 39,42 §50,92 1,30 - a0 
85.0 1.2% 09 wy? oP @26,38 950,67 e1,17 029 
90,0 9% 217? = we 3? =,01 927,58 9©5y0,48 #75 037 
95,6 1A a 6 oes 2,03 #28,n$ “50,85 erie 240 
100.0 #56 e ul weds we03$ 924,23 951,57 057 040 4 
105,09 ef By "417 opt? 200 930.09 954,00 1.613 037 { 
119,06 gi #.25 weed 0S #$3,53 #48,35 1239 32 : 
Tufal ay all eo?) 202 031,77 51,42 
NET REODUCT IAN OF MISMATCH ERRURS 19,60Nb, 


ee ee oe ee hee Oe em ee se 


RRR. 5 areca tors oriiion 15 pie, RR debe deer cater tongs os Spucpea 
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PROGRAM FUR EVALUATING FILTER MATCH 


weec ce tEnNO VF FWA 


—_ pe oe 


PreLrerR COEFF TCTENTS 


O,udgn 
0,00008 
0.99000 
0.90000 
0,00000 
1,00NN0 
9,00000 
0,00000 
0.00030 
0.90000 
00,9000" 
0,00000 


0,u0N00 
0.00000 
0,00000 
0,09000 
0,u0U0g9 
0,09000 
0,90000 
0,09000 
0.90000 
Ge N000 
0.00000 
Ye v0090 


CORRECTION FILTER Fok RECFIVERS 
FOR A TAP SPACING UF 


FREY 
(HZ) 


15,0 
20,0 
25,0 
30,0 
35,0 
40,0 
43,0 
50,0 
55,0 
60,0 
65,0 
79,0 
75,0 
80,0 
85,0 
99.0 
95,0 
109, 
105,90 
110.0 
TUTAL 


NET RENUCTION OF 


PHa 

FRR 
(OFGR 
BEFORE 
elite 
01,06 

~ 96 


SE 
NR 
FES) 
AP TER 
#,09 
e077 
007 
ei 
e,ih 


08 


ee eS Ce ee EE cee Nt we SSE ee UM: Gee en ee ae a 
B ’ 


roan 
Sy ran, “am, { 
ae 


906)2 
#00816 
092185 
0NU374 
290009 
1,00468 
#00499 
e,0316 
2.00196 
©9094 
=,00081 
#00050 


1 AND 
20040 SECS, 

AMPLITUDE TOTAL F 

ERROR M§ ERROR 

(U4) (Ou POWER) (n 

HEFOME ABTER BFRIIRE APTER 

=e06 001 © 33,74 955,57 
we IS e,un 34.16 ©58,20 
eS e,ul -35,17 =56,64 
a,0G evi «36,72 964,58 
oS 2.09 937,97 ©59,37 
eeic 090 ©37,96 ©57,42 
ee} 01 $9,846 #60,2e4 
eel 200 043,35 942,10 
e.0 2,09 949,00 50,78 
4.00 2.000"200,00 #549,19 
owe) #0] =Gn,3/7 259,06 
we 0G #.00 e40,u4 =$6,77 
298 eQN 36,74 P61,08 
eo 14 00S $3,538 955,47 
o,?) eOt ©$1,41 956,59 
o,27 2.0 ©30,83 55,00 
@.e9 =,.G1 -$1,45 957,26 
errs) ~,01 =©31,91 960,92 
oth 20! =33,97 54,19 
a,9 201 =9$7,77 @6e, 46 

el S el # $4,406 #57,43 

MISMATCH ErRRURE 22,97, 


17 wITH 12 TAS 


ILTER 
PHASE 
EGREES) 


1.97 
tele 
1,4 
289 
74 
06S 
e456 
046 
031 
005 
o,277 
=,60 
2,83 
2,Ad 
eehD 
meat 
5 
278 
1218 
131 


290000 
299000 
290000 
@,00000 
200000 
*,00090 
200009 
200000 
090000 
200000 
2090000 
200000 


PILTER 
AMPL, 
(08) 


26 
005 
004 
Pa 
V3 
03 
002 
091 
200 
#,00 
200 
003 
208 
o15 
ee} 
226 
228 
0&5 
19 
21d 


att Tie Md Serie tance cemettaeee 


> 


a ae El ts Sa ee |S eee eke pa eee Seas ey 


5 bes 
Watercress eine camennr me ese wees 
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PROGRAM FUR EVALUATING FILTER MATCH 


Veoe tno VEU 


-— =e oe 


0.90000 
0,00000 
6,90009 
0.00000 
0.00000 
1.90000 
d.cv0dn 
0.00000 
090000 
0,900Q9 
0.00000 
0.00900 


FruyFR COEFF TCTENTS 


0,00000 
0.00000 
0,00000 
0,00000 
0.99000 
0,00000 
0.00000 
0, 00000 
0.00009 
0,909000 
0.00000 
00,9900 


000350 
*,00457 

000966 
#,00130 
~ 00086 
1.001690 
#,00735 
#,00429 
e,00176 
#,00188 
#,00006 
2 ,oudb"u 


CORE eee EY GS FRR pe meee a eters comme cere 


®,00000 
200000 
2090000 
290000 
®,00009 
@,06000 
200000 
#,00000 
200000 
@,09000 
290000 
#00000 


Tay wee 


eT RED 


alates CRI nd 


wee Le 


CORRECTION FILTER Fre RECELVERS + AND J@ WITH L2 TAPS 
i FUR A TAp «PACING UF 20040 SECS, 


| 
j 
{ 
{ 
: 


FREY pH,St aMPL [TUDE TOTAL FILTER FILTER 
i ERROR ERROR M§ ERROR PHASE AMPL, ‘ 
I (HZ) (NE GRFES) (DR) (%8 POWER) CDOEGRFES) (DB) | 
: BEFURE APTER® BermirE APTER &FFURE APTER : 
f 15,06 wily wid 09S #,00 w $i a7 52,95 098 = ,06 ; 
j 29,0 91% 09S 205 000 3,86 960,62 1eO1 e,05 4 
7 25,0 = Ay 210 95 200 ~$6,35 ©54,66 29) #08 \ 
30,8 e.7%y An | 004 =,U0 $8.11 @h6,24 a7 ea 4 
35.0 ©.6y =495 OH = & UM we FKL AU 961,68 059 we, 0d 1 
40,0 @ 4g #05 af #,00 740,55 ™65,16 eho =,03 ‘ 
45,0 e lis evi 092 #,09 #43, 46 969,21 » %6 2#,03 A 
50,9 #34 ~~, Oe 000 944,39 959,43 228 e,02 : 
53,9 e,14 005 001 #00 ~$2,75 961,72 018 °,01 : 
60,5 0.09 2au He Od eU08200,00 960,83 204 200 : 
65,0 o\3 ade wr M4 =,00 ©4A,§5 =67,7A eet} 092 { 
70,0 082 eS MSH MN USP 964,17 0,25 205 4 
75,0 28 #06 =e 8 000 40,41 58,63 edi 209 4 
80,6 0% 000 wgtd 00 56,98 ©79,52 0926 2 - 4 
65,0 a.) 04 malt 000 954,72 962,91 0,97 rit ; 
90,9 wii? 204 we!9 ew, 2 $4.05 60,63 a | 18 
95,0 #44 °.048 waid 20 o54,47 ~S8,97 2535 218 
109,90 * 7A 203 wel 000 e$5,h ©67,06 Al 215 
105,54 el 0p =, od a9 eQf 37,35 665,14 298 009 
119,09 © 94 05 ape wel @Ut,51 64,65 998 02 
TUTAI of 206 099 000 = 37,00 ©59,61 
NET REDUCTInN DF MISMATCH FRRIURE ee, oUNn, 


PROGRAM FOR EVALUATING FILTER MATCH 
FrLrER COBFFYCTENTS 


PROTEST pen 


1 0.00000 0,00000 200408 #,09000 
2 0,90000 0,00000 ©,005)7 ©,00000 
L 3 0,00000 0,00000 209190 209000 
; 5 0.00000 0.00000 200288 00000 | 
6 1,90000 0,00000 1,00315 #,00000 j 
‘ 7 0.00004 0,00000 @,00247 200000 
8 0,000G0 0.00000 ©, 00404 ©, 00000 | 
: 9 0.00000 0,00000 200003 ,00000 | 
: 10 0.90900 0,00000 #,00101 #00000 
11 0.00000 0.00000 = ,00083 ,00000 
' 12 0.00000 0.00000 © 00019 #,00000 
CORRECTION FILTER FoR RECEIVERS 1 AND 19 WITH 12 TAPS 
FOR A TAp QPaCcINi. uF 20040 SECS, ; 
FREG eprsSE AMPLY TUNE TOTAL FILTER FILTER 
ERRNR ERROR M§ ERROR PHASE AMPL, 
(HZ) (DEGREES) (VA) (DB PnwER) (DEGREES) (08) 
BEFORE ABTER ARFFOKE AFTER BEFORE APTER 
1$,9 m6; e,02 w,2 eV! #39,8e #63,15 @60 02 : 
20,0 Jy) 003 ale 2,09 ©39,00 265,02 965 0a 
25,0 # by oot ee 2,09 #39,07 “05,70 264 Vi 
30,9 ® 59 ent #01 2,00 040,49 ©74,69 060 001 
35,9 *.60 #,05 el e,00 #§9,97 262,40 255 PAY | 
40,0 0 Sz eve 090 00 040,57 65,59 a | 000 
4$,90 ei 4s oot 090 200 e42,1\17 265,98 46 2,00 
50,0 «39 @,10 Pa Ue | 200 244,35 282,36 37 7.01 
55,0 ecle Pain) 001 2,09 ob1,95 o59,39 73 #,01 
60,0 0 .90n a? 0,00 @=,008209,00 #64,57 ee #,00 
05,0 o!9 ote ere 2,ul e47,46 62,15 wel 002 
70,9 o dh *#,6 #,05 500 941,74 #59,58 e435 205 
75,0 200 med @,09 Pn #57,A0 059,85 e,54 21d 
80,0 me ) | 203 ert4 01 934,45 958,79 #,50 ei5 \ 
65,9 33 904 e,20 oun ©32,63 262,57 #29 e1l9 ‘ P 
90,0 e,0) 096 e,ee #,0!1 932,61 #50,58 097 oét ; 4 
95,9 e 53 *,0! eel e,0n o34,N6 69,14 Ph ® | ei9 : 
100.0 ef,07 14 o,14 200 934,44 954,19 093 oid 4 
105,90 ole oot 2,04 Pate | 050,91 #59,04 1,21 205 ; 
110,06 el ila eiS 204 #,0! #39,71 “56,22 127 =,05 q 
TOTAL o1 206 209 201 @©36,87 ©59,67 i 
NET REDUCTINN OF MNISmaTCH ERRURB 22.79Nb, : 


a RS ee 


Cee Se 


Ce ee a a eee 
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PROGRAM FUR EVALUATING FILTER MATCH 


— 
wecsceeore WV EwWn— 


FrLyER COFFE YCTENTS 


9.00000 
0.00090 
0,00000 
0,00900 
0,00000 
1,900090 
0,00000 
0,00090 
0.00000 
0,00090 
0.00000 
0.00000 


u,00000 
0,00009 
0,00000 
0.00000 
0.99000 
0,009000 
9,00000 
0.00000 
0,00000 
0.09009 
0.00090 
a,c0ung 


CORRECTION FILTER FOR RECEIVERS 
FUR A TAp gPACING iF 


FRE 
(H2) 


15,0 
20,0 
25,0 
30,0 


35,0 


40,0 
43,0 
50,0 
55,0 
69,0 
05,0 
70,0 
75,0 
69,0 
85,0 
90,0 
95.0 
100,06 
105,0 
110,09 
TuoTal 


pra 

ERR 
(0EGR 

OFF ORF 

of 06 
#3 $7 
o3it1 
2.692 


SE 
OR 
FES) 
AFTER 
2,44 
0e0 
029 
ol4 
@,14 
#,20 
ee14 
004 
015 
ol? 
a1 
#10 
Crna: 
ele 
ed 
ee 
el 
009 
#15 
#253 
eee 


, 01346 
0,01485 

203502 
2,003040 
«02004 
1301060 
© 04708 
2100855 
=,00986 
e,00247 
#00009 
=,00055 


1 AND 20 WITH te TAPS 


CS. 
TOTAL F 
MS ERROR 
(OW POWER) (0 


BEFORE AFTER 


Ol a2i,o07 =42,62 


00040 SE 
AMPLITUDE 
REO 
(vR) 
BEFORE AFTER 
e4o 
4S «,00 
043 #,06 
2 39 =.) 
235 0090 
eMC o Ol 
023 001 
ail7 20! 
209 e,i 
nd o,002 
eele o,u! 
eee e,01 
we 5d evt 
2295 al 
ee 01 
webe =u 
oe AS o,01 
e/9 ot 
we f5 el 
we Sli 200 


e4b 


ot 


Nel REDUCTIAN OF MIQ“4ATUH ERRLURS 


aei,Si 
222,59 
224,55 
225,395 
226,68 
229,22 
233,200 
# $9,004 
200,90 
#36, 30 
e30,a7 
#27,40 
23,94 
22,4 
“21,54 
e2),94 
eee,fe2 
#2350 
e2o,11 
oe 3,AN 


049,04 
46,01 
e52,34 
52,75 
48,82 
52,11 
eh1,354 
51,95 
050,48 
=§2,54 
“54,97 
246,94 
“51,57 
54,22 
346,58 
951,65 
«57,51 
#55,84 
©40,97 
©48,60 


24,90Nb, 


ILTER 
PHASE 
EGREES) 


BeAS 
3.70 
3,40 
2079 
2e6 
1,49 
1299 

28) 

e538 

oil? 
2.28 
o,7i 
0,94 
7,79 
aet9 

eAl 
e935 
3.20 
4.90 
4e15 


200000 
#,00000 
200000 
,00000 
290000 
#,00000 
#,00000 
#,00000 
209000 
#,00000 
#,00000 
°,00000 


FILTER 
AMPL, 
(08) 


#,46 
#45 
e,43 
#,40 
°,35 
e.29 
°,23 
=,16 
#,09 
#,00 
eit 
eeu 
097 
a 
8) 
Pa) 
079 
267 
250 


eoeerererrie Soc ont] 


4 
1 
a 
q 
{ 
4 
i 
«| 
i 


Ag TTT 


LOE RUA ERT ue epee 


PRIGRAM FuR tvALuaArtNu FTLERR MATCH 


FrhyFr GOEFF Cres 


oh, SRNUIRIIIIN ortega meer oe rrtcr scence acnamiteerens conte 
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fe Ne ang aT 


i 1 NeNungn 0.09009 ©, 30852 @,00u0u 
; 2 0,00n0N 0 .000R0 017582 .v0000 
: 3 0,00000 0,09000 = 2e7e1 #00000 
' a 0.00090 0.00000 ©,22615 209000 
t 5 0.00000 v,00000 211007 #,00000 
t b 1.00000 0,00000 ~,1745h 200000 
2 7 0,00000 0,000%0 #, 16456 @,00000 
| 8 0.90000 0,00000 e,22tit 200000 
' 9 0.0uN09 0.00000 2, 08934 #,00000 
[ 10 0,0gn00 0.000049 #,21437 209000 
\ 4 0.90900 0.09000 »02e5b2 #,00000 
' le n,90900 O,00G49 ©, 24801 200000 
i 
CURRECTIAN FILTER FoR RECRI VERS t AND 2) WITH te TArS 
BUR A TAp gPACING UF .0NG0 SECS, 
t FREW phaSé AMPL IV URE TOTAL FILTER FILTER 
: ERpNK ERROR MS ERROR PHASE AMPL, 
f (HZ) (OF RREES) (uv) (Os PiwER) (DEGREES) (Ub) 
k BERNRE APTER BEFORE AFTER BEFORE APTER 
f 15,0 P17,Uq Ufyo1 e385 A7eeh Seth 82,45 0169.85 =0,93 
20.0 66,77 33.39 weS6 915,41 056 91,49 #33,38 =12,55 
25,9 38,4, 26,94 weO7 Seek 93498 84,96 711.52 o4,07 
30,0 220.60 220.78 ee eel =9,A0 =7,456 elo 4,01 
350 269 13 e444 aw, 56 #6252 e5e =2,97 2u,a) *o,16 
UO LO 87, % 921,20 wets 97 64R 2,51 24,03 bbe76 0.66 
U5, 00237 bpel 46.1) 2369 OD e HA 4,48 4,30 he ee | 74,79 
99,0 244 4 #18,83 o 33 e4.59 und f,eb web seed wi,l2 
55,9 965,37¢530,23 09S 97948 wd) 94,52 @270,87 77.46 
60,0 0.97 S/,.07 Hed ate egtheoAuh nV 0,94 57.207 12,68 
oF,09269,3% 94,95 eared 2159014 $,09 229 SO0eeu 714,57 
, 79,9 215,25 eoi.dsl ea elmeS4 5.17 209 o1Y¥,r4 =lo,42 
: 79,0 240 ,7q $8,78 204 ef6503 @ 3,75 91,58 7956 218,59 
80,0 eH 3s 358,46 oe ee nL ead «2,48 107,21 “7,78 
85,0 194 08 $01,884 werd ate 45,76 #1,ec4 107279 #3,3A 
: 90 08184, a6& 79.40 Pra) eAaet § uo oo! 105%75 72,40 
B 95,0 ~27,74 Fo. /0 29e =3./8 27,49 =1,eA 10446 e4,70 
. 1u0,0 ooh Syodl0.96 4.89 o1/1,90 #93 3,51 e2uUP eh 13,79 
f 105, 9254.65 96c6 8e4B Blel2 250 8b e4H Pd G39 10,60 
i 110, 0%196,%% Se.2' B23 1.45 3.14 26,03 CUR eeu 3,784 4 
S TUTAL 156,564 141,49 1679 -4e0S PD) 1S i 
| NET REDUCTINN OF MISMATCH FRRURS 4, ADK, 


Sere TN AR? PE, 5 AEP RSME 
oe ae Tian 
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PROGRAM FUR EVALHATING FILTER MaTCH 


: 1 
: 2 
: 3 
: 4 
t 5 
x & 
A 7 
F 6 
i 9 
t 10 
[ 11 
12 
} 

; 

t 


FrL7ER CCEFFYCTENTS 


0.00090 
0, 0009 
0.90000 
0,00000 
0,009000 
1.00000 
0.00900 
0,00000 
0.00000 
0,00000 
0,00000 
0.90000 


0,09 )0u 
0,00000 
0,u0000 
0,909000 
0.000090 
0,90000 
0,00000 
0.00090 
0.00000 
0.90000 
0,090000 
0.00009 


CORRECTION FILTER FoR RECEIVERS 
~0040 SECS, 


FREY 
(HZ) 


15,0 
20,0 
25,0 
30,0 
35,9 
40,0 
45,0 
55,0 
60,n 
65,0 
70,0 
75,0 
80,0 
65,0 
90,0 
95,9 
100,90 
105,90 
110,09 
TOTAL 


i 
b 
t 
Hy 
f 
; 
t 
t 


oa LY TT NE - 


PHA 

FRR 
(DEGpR 
BEFORE 
° 8% 

o, 95 

e (96 
#90 
#89 
°.75 


*.52 
wl lig 
0186 
e2@,09 

99 


FOR A TAp SPACING Le 


200647 
00980 
2012b6 
»903e2 
2, 00745 
1.91266 
e,01472 
#,00013 
@,00345 
200108 
=,001%6 
200008 


1 ANN 22 wITH 12 TAPS 


St AMPLITUDE TOTAL FILTER 
OK ERROR M§ ERROR PHASE 
EES) (DB) (O08 POWER) (COERGRFES) 
APTER BEFORE AFTER BEFSRE AFTER 
203 295 aOl 36.12 #55,38 289 
203 204 eet = 35,10 ©60,97 98 
202 24 =,01 35,33 58,44 97 
~,03 203 #02 #36,54 #55,39 +59 
=,09 PRO) 900 @46,39 56,91 280 
e#,04 093 Pain #37.3e 56,64 ave 
204 efe Ol #39,45 #55,94 03 
*,02 02 201 ©40,82 °58,51 252 
209 et =,01 47,20 °55,71 035 
209 0200 #,019"200,00 e54,71 209 
e0e oS #02 #44,49 54.35 weed 
e,10 a8 #01 034,78 =S4,68 e,S7 
*,15 eet} 01 935,035 $51,08 #80 
=,035 wece 202 #3,9e 753,64 o,&3 
205 we 30 Ve »28,895 53,53 #59 
iS me 39 Cran 27,83 ~51,55 #,10 
204 oe 43 °,02 e2A,94 «54,05 256 
rod wed UR 928,05 954,90 1.23 
#,15 e,35 200 o29,50 "55,23 1e7e 
°.23 Te) 203 252,65 50,87 1.86 
209 ee 201 32,2 953,80 
21,79Nb, 


NET REDUCTINN OF MISMATCH ERRURE 


#00000 
290000 
#00000 
209000 
#,00000 
600000 
© 00000 
~00000 
©,90000 
200000 
#,00000 
200000 


FILTER 
aAMPL, 
(OL) 


2,04 
#,05 
#,05 
0,04 
9,03 
*,02 
#,01 
#01 


Leiba aed, eaten this rh tet Si PCTs AIRS. tanh ee ee 


etna Ie att, 


cae kn De ane tee A er 


Li hla 


i deat ls a 2 aR been ae EP 


MDA aio Cn 


) 
kK 
t 
| 


ae a ee Te Oe ee ee ee Ee eg ee 


Se Pe ee eT ae ee eae es 


i aletah s.r He ae hPa at ad 


{ 
1 
, 
{ 
} 


PROGRAM FUR REVALIHATING FILTER MATCH 


=~ oe 
GCeKoeaeanwnoVfwny- 
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FILTER COEFF YCTENTS 


0,90000 
0.90000 
0,00400 
0,00900 
0,00000 
t,00000 
0,0U000 
0,00000 
0.00000 
0,00900 
9.00000 
0,90000 


U,LO009 
0.00000 
0,99000 
0,9000Q 
0.00000 
g,v0000 
0,00009 
U,V0000 
0,00000 
0eUNONY 
0.90000 
a,ungna 


090448 
"200744 
00744 
000809 
090203 
1,01259 
00018 
=.00244 
090062 
#,00009 
210088 
200010 


CORRECTION FILIFR Fmk RECELVERS 
FOR A TAP SPACING Ur 


FREQ PHASE 
FREOR 
(HZ) (NEGREES) 
BEFURF AFTER 
15,0 e 47 009 
29.0 764 eM} 
25,0 “174 ~,03 
30,0 = 7A #205 
95,0 7.40 "206 
40,0 "7a =.02 
45,9  =,6% 105 
50,0 = 4a +06 
55,9 @ 26 07 
60.0 0.9% eh 
o5,n 34 wea 
79,9 og eR 
75.0 299 7.02 
80,0 Vity 7,0! 
45,0 I ty 205 
90.0 fs 209 
95,9 37 001 
109.0 ewl.i7 #09 
105,09 #84 =,)9 
119,0 * 56 +09 
TOTAL 67 016 


NET REDUCTINN NF 


1 AND @3 WITH 12 TAPS 
20040 SECS, 


AMPLITiINe TOTAL 

ERROR MS ERROR 

(uH) (Ob POWER) 

HFRFORE AFTER HERORF AFTER 
ee! o0t =$3,53 954,02 
wel? *,U1 =$2.9e 963,45 
eel =, @$3.35 “57,51 
eels wel #©34,70 #59,50 
op!} evn #$5.Ne2 =60,23 
meh eft @35,A3 "61,20 
ee Ib eV} =37,46 #57,69 
wed 009 941,32 #59,58 
w,02 e090 mUH.91 $54.69 
O20 eediwaun,ny 62,14 
ea ll armen | @=45.16 "So.1e2 
eee “2.0 =$9,36 “56,57 
@eNS eul #$5,35 e64,ul 
ev e0P #3784 =54,867 
e.!7 ed =3it.?/ #S7,14 
mers e,if 31,20 =55,62 
weed 002 9 $2.50 =56,49 
wee? wet 933,94 =5o,02 
eelo aUL ©37,43 950,66 
we0T 002 -48,79 @57,24 
el3 e2t #54,36 950,98 

MISMATCH FRRUNS CLAUDE, 


FILTER 
PHASE 
(DEGREES) 


#,00000 
e0000N 
#,00000 
290000 
#,00000 
20G00d 
#®,00000 
»,00000 
200000 
*,Vv0000 
200000 


FILTER 
AMPL, 
(06) 


OPN tained 


Pe ee ee Ree ee ee ns fe 


ee Mecca AS tees eB Soh Ete Aes 


asa er ae a a ced ea eS ia ie te te a ek a Lot ae a a a 7 


a a ee ee 


Se ae eee ee eee 


| 
| 
! 


a 


(NN TE RT A I NE MPT AR ek Se ten 


—_ 
SSOIrVOVWSCwA 


CURRECTION FILIER & 


PR 
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FILTER COEFF YCTENTS 


0,00990 
9.90090 
0,90000 
0.90006 
9.0uU000 
1.00040 
0,04000 
9.00000 
0.00000 
9.96990 
0,00000 
0,00 Q0 


FOR A TAP SPACING 


FREG 
CHZ) 
15,0 


20,0 
25.0 


L199 
Tulat 


NET REPUCTIAN OF om 


V,V0009 
O,Y0UDY 
0,00009 
0.09000 
0.00000 
0,00000 
02090000 
0.0000) 
0.,9000y 
u.00000 
&,V090N9 
Oe 00000 


NGRaM FOR EVALUATING FILTER MATCH 


091910 
—,01551 
001614 
003215 
7290AS6 
1.02678 
=,01485 
000286 
#90390 
090310 
=.00136 
090106 


NR RECFIVERS 


1 AND 24 WITH te TAPS 


Ne 20040 SECS, 

PHASE AMPL TTUINe TOTAL 
FROQOR ERR MS ERROR 
(UF GREES) CK) (OK POWER) 

GEFORE AFTER KEEPRE AFTER HEROINE AFTER 

#89 eld eele ©U3 54,10 948,28 
elit eS met) "edt 932,46 =56,00 
oll, “2.0? welt) -.20e #3?,a5 #5) ,04 
wil by =, eel? e083 aS, As =50,04 
molly “ale we 0? 909 =b2,76 ©55,91 
el to =.045 ee 'S ela 33, %0 ~51,45 
eo} 06 e005 wel eu 35,99 =50,30 
ea, 092 eel] 002 @$7,04 53,75 
wld, a14 oO weVl M42 .4s 951095 
0.9% 015 Ned “e0Pm200,00 48,75 
7. es wel Sm euS mU1,79 Hug uy 
29n °".15 @.98 moO) SE, 85 =S),o! 
1.27 "= .e6 eal ee =$1,.54 "46,59 
3] mee eee7 003 927,50 =47, 64 
15a ef wg G3 =25,34 -448,00 
29 i ee ee ee 247,48 
ots ol! wehG U4 @2u,75 247,52 
elles ele w_e 4 held 24,74 MUR, 76 
=2.3p =.23 e255 oOl 26,3) =51.45 
728s -,44 we] 0G? 929,31 944,98 
1.34 elt e $0 003 e2A a7 “48,48 


ISMATCH FRRUKE 


19,R1D6, 


FILTER 
PHASE 
(NEGREES) 


1e9%e 
$017 
1.23 
1.e3 
$919 
i) 
1.95 
29 
060 
015 
wed 
21,95 
"1,53 
°1,.69 
1,42 
=, 74 
eed 
1,27 
eed 
Pede 


#,0000y 
200000 
=,00U000 
200000 
#,00000 
200000 
*,09000 
200000 
=,00000 
290000 
=,00000 
200000 


FILTER 
AMPL, 
(DY) 


eid 
10 
08 
007 
907 
00? 
06 
003 
=,01 
e022 
=,00 
206 
ei? 
edi 
ood 
200 
260 
055 
24? 


Aad a ata ti 


i 
b 
| 
[ 
Ke 


Sel Anil a ile a cee 


we c Brew oVW ft wnr— 


— fs 


ake a Sa 
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PROGRAM FUR FVALUATING FILTER MATCH 


FrLTER COBRFFYCTENTS 


0200000 
0,00000 
0.96000 
0.00000 
0.00008 
1,00000 
0.90000 
0,90uN00 
0.00004 
0200000 
C.0"000 
O.nQn00 


0,000090 
0,00U00 
0,00000 
0.000090 
0,000N0 
0.00000 
0.00000 
0.00000 
0,00000 
0.099000 
0.00000 
o,u0nng 


CORRECTION FILTER Fnk RECEIVERS 
FOR A TAP oPACING ve 


090388 
@,00740 
090596 
290654 
299088 
1.91003 
000178 
=,002/75 
,00102 
290003 
091150 
090019 


PEE ERR RL CET ER TSE TEE A SE ET 


1 ANN 25 WIM te TAPS 
20040 SECS, 


FREQ eHaSE AMFBL IT TUNE TOTAL F 
FRM BRROR MS ERROR 
(HZ) (DEGREES) (vB) (0B POWER) (ND 
BEFORE APTER HEFORKE AFTER BRFORE AFTER 
15,0 . ©.20 ele e213 001 36,76 52,35 
20,0 44 0OL eS S U1 55.75 965,93 
25,0 95h G7 mate 01 8 35,h0 @ 55,14 
50,0 8 5A 9,04 019 #01 954,96 #60454 
35,0 “ou »,05 we hd 000 @$h,A7 @61,04 
40,0 9,64 “,ul w,0/ 001 @©57,44 @O4,46 
45,0 9 5% e OA me OS 001 #$9,27 “57,28 
99,0 4, 006 9,03 200 942,45 ~60,11 
55,0 © 2a 06 Se 7,00 =48,04 #59,78 
60,0 0.9% et 9,02 =,018200,00 61,34 
65,0 029 #205 ren) #01 #=46,.0) “So, 56 
70,0 058 MeOH we ML 01 9H 40,22 @S0,45 
75,0 0992 e0F mG 001 =36.17 —62,55 
80,0 1.06 000 ed oUt ©34,51 55,58 
85,0 1,5 005 wat OF @52,06 @57,12 
90.0 85 208 we2t ew, =$2,01 =56,28 
95,0 ata #,00 mera wee =$3,46 =56,/8 
100.0 9. =e U% = P01 55,59 956,56 
105.0 *.3R 9,09 wel3 ofS @49.435 #59,40 
110,09 ©, 37 ell 005 002 46,83 956,41 
Yuta 58 06 of] et ~$5,R2 &@S6,72 


. e* 
NET REDUCTION OF MISMATCH ERR 


SPENCE eT ery Sok Tt TENT eo a oer 


20,91DG, 


ILTER 
PHaSE 
EGREES) 


e34 
42 
09 
54 
056 
060 
57 
047 
2e8 
201 
=e33 
web? 
0,93 
1.96 
#1,00 
ee77 
a,42 
2,03 
230 
248 


#,00U90 
290000 
#,Q0000 
,00000 
©,00000 
290000 
»,00000 
990000 
=,00000 
290000 
#,00000 
200000 


FILTER 
AMPL, 
(06) 


eid 
ei2 
eit 
tf 
609 
208 
206 
004 
201 
#01 
#01 
00) 
205 
01d 
215 
019 
220 
219 
eid 
007 


A meh Els agian He tani PSE he htt Net 


tA lari tel eT te oo a oe cat BL ee 


FO eee pe 
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FT EE ET SF: LP EPR SEES, OF SRE FORTS SEPA val liana eats sn : 


E PROGRAM FUR RVALHATING FILTER MATCH 
4 FILTER COEFFICIENTS 
¢ 1 O.ouh00 0,0000y 00047e 
ft é 0,00000 0.09006 #=,00801 
; 3 0,00000 0.00000 0910282 
4 0.00000 0, C0000 000334 
: 5 0.00900 0.09000 200542 
‘ 6 1.00000 0.00000 1.00864 
; 7? 0,0u000 0.00000 200)74 
4 a 9,00000 0.00000 #=,90239 
re 9 00,0000 9,09000 000032 
\ Tt) 0.00000 0.90000 =.00060 
i 1} 0.00900 0.00000 060003 
i 12 9.00000 0.00009 ".90014 
f. 
CORRECTION FILTER Fnk RECEIVERS 1 AND a6 WITH 12 TAPS 
r. FUR A TAp SPACING ue 20040 SECS, 
( FREY PHASE AMPLITUNG TATAL FILTER 
E ERROR ERRUR M$ ERROR PHASE 
e (HZ) (DEGREES) (0B) (Ob POWER) (DEGREES) 
' BEFORE AFTER GFFnKE APTER BEPURE ATER 
ie 15.0 © 665 - 02 eet 00) 033,89 "63,62 243 
E 20,0 © .o%4 904 weld #09 @3u,02 "63,62 070 
iq { 2eS.n e 65 005 erie #20 = 34,96 "61,40 e7Q 
: 39,0 #74 ~,03 we!) #6) =55.76 #57,70 047 
| 35,0 2 .7e «,0/ 2,09 #,09 #36,%6 59,02 043 
. 40,0 aby 2#,03 o,%7 eOf 937,94 760,64 240 
S 45.0 #5) 204 09S 201 =39,57 =60,52 255 
N 50,9 ei uy #,0! eee Pa | 41,93 ~60,89 246 
F 55,0 #28 205 a2 2,00 947,20 59,73 230 
: 69,0 0,09 206 9000 — @,u0e200, NU ©59,53 106 
\ 65,0 oe 2 VV we} =,v01 e47,a3 58,70 #2 
70,0 e809 eS OE 942,52 © 55,44 «53 
Pe 75,0 24 #,09 we 5 oO! #38.58 @55.,25 #73 
i 80,0 277 04 well ot $4,080 @60,)4 #,76 
¥ 85,9 oR 097 we dS oO! =33,41 ©55,94 6} 
i. 99,0 237 009 0g? U1 $3.06 ©5498 “27 
¢ 95,0 8 2y 07 2001 830,57 ©57,93 oto 
i 100,0 e092 »,02 ool 7,0) ©$5.47 =63,04 060 
: 105, o1 0, 2, 0A oO PaeD | =37,60 =59,6)} 093 
110,0 1,04 295 202 e0t $49.92 =62,04 1.05 
Tura 21 206 elt 001 ©35,89 =54,02 
NET REDUCTIAN OF MISMATCH ERRURE 2? .iAhb, 


200000 
2900000 
200000 
990000 
200000 
200000 
200000 
290000 
200000 
290000 
200000 
2009000 


FILTER 
AMPL, 
(D8) 


Pe i) 
eid 
ela 
Pea 


a Ten, Blane EL ee lle aries tee UE ee 


| 


ens kL ed amt re a ob i I 8 ae nal 


eerie aR Neate a a tee 


! 


Mc 


Cr TOTS OWS whe 


— — oo 
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FrLrEx CURPRICTENTS 


0.00900 
0,0u0009 
0.00000 
0,90CYQ0 
0,00000 
1,900900 
0.90000 
0,00000 
9,00900 
o,fucad 
0,0u000 
9,00000 


29009 
0.00000 
0299900 
0.09000 
0,09000 
0.00000 
9,90000 
0.00000 
v,VON00 
0 ,V00NYg 
0290000 
0200090 


CORRECTIAN FILTER Fn RKECELVERS 


PROGRAM BUR EVALUATING BILTRER “ATOM. 


090511 
@,00761 
2008679 
200541 
=,00427 
1.01002 
#00070 
#,00168 
#00154 
060083 
#90043 
290050 


1 AND A? wIlTH te taps 


Film A TAP SPACING UF e040 SECS, 
FREY ph aSe AMPLITUDE TOTAL FILTER 
ER Po b. Rt dt MS ERHUK PHASE 
(n2) (ORGRFEES) (OH) (Oo POWER) (DEGREES) 
BEFORF AFTER BEEMKE APTER BEFORE AFTER 
15,0 ° 62 eQ6 ede e)) 039,37 $5,053 248 
20,0 ae | ou o20$ we) ©37,55 962,19 e778 
e5,0 = 7A eee a,’ mel 237,160 956,45 e7t 
30,9 wilt @eud eee @euvl 038,17 °59,/6 ele 
35,9 oly: @.Uh4 eee 000 @©$8,14 e60,64 oA? 
40.0 e466 e,()$ ae) evt =$A,75 oS8,87 e662 
43.0 #54 oft re 003 940,49 957,12 056 
50,9 ©, 4n 2 06 a, Oy a0 243,91 #59,52 245 
95,0 2.20 aOR ed 7.00 949,50 ©§7,95 026 
20.0 0.0% e0e a,o0 He01e200,00 @§58,46 e0e 
05,4 2?9 ©.9)? we =,ul #45,63 #56.65 e, 30 
70,0 oo Cr eed MeNF uN, §§5,%96 @,6$ 
75,0 683 0d 1H 201 @35,88 ©59,80 oA 
80,0 09% e203 apis 002 ©32,81 »Su,42 2,96 
85,0 ofa, ova a,c) ett 950,84 © 57,18 e,fe 
90,9 JOR eif ween e.ul o39,94 «54,71 e, 48 
re 95,0 206 208 @, 31 @,02 =30,A3 #55,32 200 
A 109.0 # Ss e,a4 wedu *evt #§1,25 ~57,49 eS] 
; 105, wh ny e110 = aed 030 @3$3,3) 958,20 29 
110,0 el ta o.n7 erlo 003 =57,27 =55,64 1,07 
TUTAL 2 OR Pak eid el o34.56 256,45 
NET REDUCTION UF Mi SMaTCH FRRURE 21,A7048, 


@,00000 
,00000 
#,00009 
200000 
#,00000 
.00000 
2,00000 
290000 
©,00000 
290000 
#,00000 
290000 


FILTER 
AMPL, 
(0b) 


204 
02 
202 
402 
902 
002 
002 
eu! 
#,00 
2, (14 
200 
203 
209 
oiS 
eee 
oe? 
2e9 
229 
eed 
018 


t 
ee ne Weel SOTO eat 


Sn Litt DE MAb late al Serpent 


Dated SB! 


ees ke bid anth 


ei Ratha neil alah tee Rhee tee oe 


oe ON ER EET ANEMONE CIE LOOT OE IE TOPE NL OT at ail epecdiiis 


oe pepe 


ET TT Te PNT 


Seema TET aE 


EET ILE TO Pe 


PROGRAM FOR EVALUATING PILTER "attin 


Soer~Ee we WA 


192 


PELTER COEFF FCTENTS 


0,00000 
0.00000 


-0,00000 


06,0000 
0.90000 
11,9090 
0,00000 
0,00090 
0,00000 
0.00000 
1,0590y90 
0.90n00 


0.00000 
0,00059 
0,00000 
0,00000 
0290000 
0090000 
9,09000 
0,00000 
0.040009 
02009000 
0.00900 
020009 


6005353 
@,00977 
000946 
000137 
#,003586 
1.01183 
2.00946 
e0U0e?y 
#,00173 
eIQ0ae 
#,0006) 
010042 


CORRECTION FILTER FAR RECEL VERS 
FOR A TAp gPACING UF 


FREQ pHaSé& AMPL. I TUNE TOTAL 

ERROR ERROR MS ERROR 

(H2) (DF GREES) Cun) (09 POWER) 

BEFORE AFTER BEFORE AFTER BEFORE APTER 
pai ody =, 03 001 001 94142 960,26 
et o 36 al ee 00! 843,70 @51,92 
re @ 4 Ce of} @,2 mdi,?? 254,38! 
sa #160 elie ele eve #40,26 51,01 
ais eae *.12 eM) m0 wU0,1) 953,98 
ass a 8S evi e%Q V2 242,02 =§2,85 
$0. * 4n on8 @,00 evi eG3.14 e55,91 
eure e.3) 0? ed o¥t 944,42 62,20 
ns ota 008 eu e,0! 50.64 =56,660 
a 0,00 203 0,90 meV1200,.00 60,05 
on Pa °,0! w,O3 #2 eH ,9o #52,49 
ae Pe-7,) #0? @.045 7,00 $9,746 @$7,75— 
ds ogo °*,07 o,10 e22 756,053 oS$,70 
aS 6 rad.) *,03 oe18 02 =32,te 954,79 
gos 258 ,05 e226 091 929,99 “55,02 
aoe 225 209 e334 e.0) 929,07 54,52 
540 ed 404 oy 372402 H29,51 #53470 
as Pau e 84 al 4 we 3d @,u) 29,90 53,48 
105,96 wi,S) #1! ere? e211 31,44 ©50,80 
eee =! ,&o *,2? #19 002 034,238 51,19 
TO al Tt Ae a!) of? al! e3t au eS 3 69 

NET REDUCTION OF MISMATCH ERRURE 19, 45fo, ° 


1 AND 28 with 


20040 S$kCS, 


12 TAPS 


FILTER 
PHASE 
(OEGREES) 


e4G 
048 
049 
»48 
047 
046 
045 
039 
026 
M$ 
wee? 
2.5? 
2.7? 
979 
~eS8 
22/5 
041 
098 
1240 
1,52 


@,00000 
®,00000 
#,00000 
*, 00000 
#,90000 

290000 
@,90000 


290000 


#,00000 
#,00000 
#,00000 
#,00000 


FILTER 
AMPL, 
(08) 


2,00 
#,01 
#,01 
299 
eO1 
202 
20! 
200 
wel} 
w, Qt 
2O! 


005. 


ela 
220 
027 
032 
035 
53 
228 
et 


aed ten tne i Tis tat Asem 


atau tia tte Be ve nt 


4 


witha) uaa een ir Pat le te 


sa a ela) BF Klas a ie acai onl 
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PaiieRas FuR FvVALUATING RILTeR MATLR 


f 
| Pro rée COGFR RC TENTS 
L ! a, dunad VeVAVOL eNOH4N 
2 0,9u009 u,vaung = ,0uU984 
3 0,00006 O,v0uUN0 290M30 
t 4 0.00000 v,00040 SOLUOK 
be : y 0,90090 0,090000 e,002e3 
4 | r) 1,9ergo Query 1,9e@N94 
| ? Qo,g0nan ouiiaay #90099 
a 900000 vebOuNd 200080 
: ) A,.0cegn 0, 00001) #,oune) 
. lo H,oyvnnd evan 0109 
j Vy O,duyan o,o0ud0 =,00007 
12 O.0G000 Gg VOQIG 60000 
= 
| | 
; CORRECTION FIL TS 2 bre HELE LVR RS oF AND AY wlth 1a TAPS 
: : FOR A TAP ghaClhG uF 040 SECS, 
; PREG poaSt AwPL Tube TAT AL FILTER 
; \ ERptIn kekili MS ERROR PHASE 
; (HZ) OEBRFES) tin) (De POWFR) (HEGREES) 
RERORE ARTERK Hepvke ATER ReFORE APTER 
7 i 15,0 ©, $9 012 oe? ove e$ted) eSG, at 70 
: 20,4 @ uy 202 eel e,0t 041,90 860,61 283 
1 5m My WS welD — 0A OST GSE HSS _ HO 690 
\ 39,0 el on eA esti mvt 32,66 255,76 293 
4 35,0 of OR e045 a o.u0 #$2,9) 957,02 294 
; 40,0 °,% #03 eld oul e33,72 250,47? 093 
’ 45,9 @,R— 008 ae 202 235,76 955,10 eA? 
f. 50,0 ells eel wed out 237,99 eb0glh 075 
: 54,0 90 $8 513) wee eV 244,95 055,08 .46 
i aun 0,0 aun Aevu e,ule2un.sng 954,40 ay) 
7 ; 05,0 4% =.02 eed eye wd? , to 055,23 245 
70,0 rn ee ee eT kL 2.99 
t 71940 Y,2q melS wed? oul 53,57 990,05 e143 
Ot rd eve 929,70 951,05 e145 
‘ 45,0 16a 004 oot oP 227,98 ©51,99 #1260 
| v0.0 rig et’ we dd e,0t ef?ygho 251,78 e1.26 
95,0 77 eu? a $4 wed eer ett 91,04 oe. 70 
1ou,o Pau} eo, we 39 e,e eP%9,?9 o5e,%! ee? 
105.0 ,64 S217 we SS uN $7,880 #55499 oa? 
Os ee a ud eba,e2 950,90 +79 
futat 295 209 eed el? 931,29 252,42 
Nef REDUCTION Qe ciTomatCr FRRORS ei,iano, 


2 REO EOE SAMY 1 fat EERE PIETERS eI TT AA 8 


Te ee Cee ae ae ee ee ee 


i 
$ 


29000 
#0000 
296900 
#,00000 
200000 
©,0oundy 
200000 
#09000 
200000 
@,90Q00 
2¥0Q00 
2.00000 


FILTER 
AMPL, 
(NW) 


25 


eet 


18 
215 
ela 
ei2 
209 
08 


eO1 
2,0! 


#,0? 


ot 


208 
216 
225 
$3 
37 
3? 
233 
27 


go ced NS sae tek ae 


! 
} 


SE TA LET AT IT ATI | 


ees 


f€Ewve LEwa— 


—? 
2 


| 


tee ee Aa ee: ee arenes arn ene 


PRIIGRAM FUR FVALUATING RIQTER MATCH 
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Prhebe Creer rcrhars 


f9,O00%00 
o.0uvud 
0,000)0 
0,00R O46 
O,ourne 
1.90900 
ON AyoQon 
OH Oueye 
h,09006 
Nn dunno 
Anyang 
0 No0ge 


O,od90”U 
Pe OURQ 
0,9%99Nf9 
0,0n000 
He nduta 
O,0000g 
0,0u0uUNY 
9,000Ny 
0.909000 
0,00000 
0, Qu00g 
OeVACAY 


2 seer oe 


CORPECTION FILTER RAR RECEIVERS 
& Tap sPaClay ce 


mers 
FREI, 


(H2) 


19,9 
20,0 
e5,0 
50,0 
3,0 
40,0 
4§,0 
50.0 
S30 
60," 
od, 
79,0 
75,0 
BO .n 
85,0 
90.0 
95.0 
109, 
105, 
110,90 
ular 


eOubba 
®.91016 
291289 
20079 
@,9047) 
1,91508 
#,.009400 
#,90293 
»,00137 
ef0007 
*,00008 
eN00Ke 


1 ANY $0 wITH 12 Taps 
eat S#CS, 


phaSe AMPLDTUNE TOTAL FILTER 

ER RIN ERROR ¥S ERAOR PHASe 
(DEGREES) (Ow) (fs PriwER) (NEGREES) 

UVEFORF ATEN tepriick APTER HEPCIRE APTER 
elo oe ee 0S eV e644, Ae 955,91 1208 
eliry UG oe Ot M33.H6 960,44 lete 
el itu eu e,d e.ul #$3,A7 @S0,72 Leta 
el iia een ees Pell $4.35 985,48 tes 
el.ip = .09 o%$ 000 eS, ,d0 50,51 1,04 
# 9a #05 a] 00) 995,18 @$6,49 94 
e/a 204 ent) 001 37,32 =56,00 243 
m6 oot 7 20! 939,55 @57,87 26? 
eda 00H 0G melt 45,07 956,59 eda 
9,00 017 00 9 910200,00 HSS 47 007 
3h 00) oe03 2.02 $42,949 eSu ue 2,35 
4? ert) eet? hell o$7,47 ~§u,01 o.76 
297 °.13 et3 oJ! @33,63 952,17 #1,10 
lita *.u3 eee} eV? 29,90 eS3,a7 #1,2) 
Vets 208 a, 8d 00} #2@R,n0 #5 5,40 =t,04 
ws 21& ee 39 Beul ee? au @§1,94 2,60 
2M 00 eee Meh e€A, es 955,08 ool 
© 465 09 eedd B,02 eek As @57,10 ef6 
el do eit eese 001 33,00 ©§5, 46 1,17 
ons oe ee | 003 34,81 955,94 1,38 
he | 008 019 001 $1970 954,33 
NET REDUCTION OF MISMATCH FRRURS 22,6508, 


#,00000 
#,00000 
#,00000 
#,00000 
290009 
100000 
#,00000 
200009 
®,00000 
290000 
#,09000 
290000 


FILTER 
AMPL, 
(08) 


007 
298 
003 
e038 
098 
202 
202 
2090 
#0! 
©,0! 
Ot 
26 
oid 
223 
32 
38 
240 
234 
032 
22a 


1 villa a aac lia da aad 


ae) a that’s 


Oe ie Se ee a ee ee ee ee 


Bee Le seen eget ee on nee ee 
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PROGKAM PUR BYALUATING FTE TER MatCn 


FILTER COFFPR YC TENTS 


\ 0,00000 9,99009 ©, 20562 
2 H,0UNOe G,v00H0 #,17900 
3 0,90NNN 0.00009 ©,21258 
4 0,00000 v,09000 e,2i7ia 
& 0,0ufu00 0,900000 e10aia 
® 1.90000 0,00000 ©,1607046 
] 0,00000 0.000090 ©,1559a 
) n.onvod 0,00000 @, 20606 
Q 000000 0,¥0u00" 2,08953 
lo O.HNHQN 0.90000 e,2i0ia 
Vy N,O0VC” 0.00000 eO2tle 
le 0 ,Hu VG y,bOgng =, 2004 
CORRECTION FILTER Fak KECELVeRS 1 AND Bil WITH 12 fFAP8 
PUR A TAP QPACING Ue e080 SECS, 
FREQ phMaSt awPl yg Tuite TOTAL FILTER 
FR pti tr ROR MB ERRIUK PHASE. 
(HZ) (DeGREES) Con) (OK POWER) (CNEGREES) 
BEFORE APTER EP RE APTER ser liRe aPTER 
15,0 218,84 49,26 019 @7eeP 8,30 9ey Sd) 9109,28 
20,0 ot ila 32.53 e980) e1$.i4 e9)l e},56 =3u,63 
25,9 $9.02 27,3? ot e5e12 24,43 94,98 e1?.e? 
$0.0 e148 oy 819,03 fy 05,09 99,9m 97, 0A e119 
$5,0 eb 7) e4u,ie een 20, 4A 50 ©$,04 22905 
49,0 eAT By 282,47 eet$ eledt 2.78 ©3,94 04,77 
a5,00234,Ag0147,94 040 25295 4.70 3,31 97-91 
50,0 204,44 elde,a? 06) 04,860 H.1S 76,92 9203,08 
55,9 eS UsestS, gi eho © 7,51 040 84,42 ©269,91 
60,0 0,049 RY. HA H,00 1b eS deAut, ob 2,79 59,86 
65,h9205,22 97,09 eel ©159,.59 $.39 9 54 362.91 
70,0 215,34 204,58 o52 10,49 4,39 oO = 10476 
78,0 e404, 37,78 PU 916,10 03,48 03,44 70.23 
89,0 267.5% 36.07 wel eh ,dh 1.01 #2,5) 105,60 
B50 194 04 SNUG fH = wel? ehge” ™e99 91,14 106,54 
90, 0714419 079,57 oh meet 5,71 49 104.6! 
99,0 927,54) 75,77 1e81 25e5R @6e56 O11, 351 103,26 
100,09 sob inesi2d,d4 Qelo ~leyse ele 3,51 2244,33 
105,00254 By 29,14 WehD =P yad 2065 98,7 245,73 
110 Het 94 An B2.44 a,AY 1.46 $,58 76,00 247,23 
TOTAL 156,46 141.09 AOS 4o05 Set wIele 
NET RENUCTI ON OF Stovall ERedRe a, 2nt, 


ee eS ETS ED By 


#,00000 
00000 
#,ud 
,00bu0 
#,00000 
»¥0000 
#,00000 
2900000 
#,00000 
»00000 
©,00000 
.00000 


FILTER 
AMPL, 
(Ne) 


eo? ai 
e12,44 
=5,12 
eQ,udg 
20,07 
#7,39 
25,55 
5,41 
e4,04 
o1S,83 
#15,57 
o17,32 
014,70 
@o8,41 
4,07 
#$,09 
#5,59 
@14,49 
e1i,s2 
eu ,s 


at io he am hl itn het Alta Alla 


see es ae 


ee Oe Ny ES See a ee ee RENT i id 


ee ae ee ee 


a ae catia ata ae Late ee oe ke § Be ote 


& 


i mall EO a pee amen eres. 
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PROGRAM FUR EVALUATING PILTER MATCH 


Wwe SC SEVN TMEV 


— = = 


FILTER CORFE FCTENTS 


0,00000 
0,90000 
0,00000 
0,00000 
0,00900 
1.00000 
0.99000 
0,9v0000 
0,00000 
0,00000 
9,00000 
0.00000 


0,00000 
6.00006 
0,00060 
O,090008 
0,900y00 
0_,00000 
0,09009 
0.0009 
0,00000 
0.90000 
1,89Q000 
u,0C000 


CURRECTION FiLJen Fre RECEIVERS 
FUR & TAR gPAC3NG UF 


FRE) 
(H2) 


100,09 
105,0 
110.9 
tutat 


NET RERUCTINN (ib 


PHASE 
FRAO 
(OEGREES) 
BEFOKE APTER 
°,Sa e13 
+) 004 
°.9% eu) 
el fs eel 
elf, =,i! 
2.9 @.Q4 
@ Ay At 
ers ae 
eta o33 
0.9% ott 
4a eo) 
a8e #.15 
1.2 =e) 
{,6a 7.04 
16H ef 
a: ee5 
Ae | 009 
e774 ot 
o1.7n e.23 
e2,ix ese 
1,9 elf 


eOU87d 
©,0139483 
O12) 
093255 


©,00606 | 


1,02407 
#,008288 
000213 
©,002288 
000297 
#,00079 
090148 


1 AND $2 wIlTtmw 2 TAPS 


CS. 
TOTAL 6 
M$ ERRIR 
(08 Power) (CO 


UEFORE APTER BEROKE APTER 


eV0N0 SE 
AMPLE Tube 
BRROR 
CIA) 
eelo 003 
eelt e,91 
mala #02 
aels #,02 
eell 000 
09 8 eve 
ee ta ve 
er§ 002 
weil? e,ut 
0-09 e,v2 
ee) evs 
eS 2,01 
well 2? 
e,2) 0% 
eo, 33 23 
we‘lo e,01 
a,54 a,ud 
we Su @,ud 
@e4S 001 
weSe V6 
225 003 


NTSMATLRM ERRURG 


e33,77 
@52,75 
@#$2,a9 
$4,209 
743,44 
e34u,17 
#35,97 


4 238,13 


@943,°8 
200,00 
eA, ts 
36,35 


. e32,54 


28,57 
=eh,5So 
225,76 
e24,2¢ 
=26,43 
=28,21 
@$1,56 
229,97 


048,748 
e§7,95 
"S212 
esy,al 
e54,43 
o$2,41 
951,14 
°$4,46 
52,94 
951,03 
249,46 
*§0, 70 
e4A,08 
248,06 
=48,88 
©47,99 
248,90 
#49,73 
=§1,29 
e46,5d 
249,40 


19,4706, 


ILTER 
PHASE 
tGRFeS) 


eve 
Aa 
a9} 
cy" 
095 
094 
249 
or? 
Se 
efl 
043 
o1.91 
o1,46 
e1.67 
#1,50 
e,%6 
etd 
274 
1,47 
1,41 


000000 
#,00000 
000000 
©,00000 
209000 
@,00000 
900000 
©,00000 
290000 
2,00000 
290000 
@,00000 


FILTER 
AMPL, 
(08) 


ol9 
iS 
el2 
ofl 
ell 
01d 
208 
00S 
091 
#,02 
2,01 
204 
el3 
yr 
056 
048 
250 
230 
46 
039 


ee ees Samer ee ene 


+ 
ee emmiamenemeneane ie ane Se, AR aOR altel Sa Ht PR Rie a 0 Mae i cin ota ota atthe dlatees haath annealed halttin Miter adits aN 


i Ae lh A ae dae la ot tt a ah tae 


at aM nk let etc ll i et aba it a abe stn ae 


4 vidal 


| 
| 


Ser eee eee Sea Blea ee ee oe ee oe 


Bp ee a ee gee eee Re eee ee 


Oe PP TO PP Oe RTS a ee we eet en ety 


TE ee ee ee ee ee 


PRAM FID byaALAPRING 


Pri phe COLERIOTENTS 


197 
btuleeR MATCH 


1 oeonoga Veuduon eQn0S? 
2 Oenuuga Ue Oho *.oVedSe6 
: § Ohudon VeNNYNO eO0H0" 
‘ 4 reNNHge reUNOY e089 
i | 0.00000 o,00n0d0 eUNe3 
a OA won Yuvoonng eUH7A 
? Veyvogy P_gUNyAY *.ny0ae 
“4 1edu 09 U,VOLOy 1.01388 
A] HeOvlya Del OUMG °,9uea? 
lu Oo gu008 uagvOune *,ousas 
M4 O,0yuge v,UGuon eNunay 
le A AGH AO i _eGQng @,000088 
13 UeOQuYe yeu eNO NAS 
Vu Pr eee oda esnunes 
ty Noung y,0F 00H eNU0ed 
le O,0uroe a,OC NNO 00013 
CMeREC TIN FUL TER rey WELK VERS FY AND @ afte fo TARS 
Filly a TAR ePACI NG De eva Seg, 
Frey PHaSt AMPLE Tite tau FILTER 
BR IR b Riel NS EPRI PHASE 
A ee (uk) (Ne KOAFW)  LDRGREES) 
OEP URE APTEE beh rRe ARTE GER ORE AbTEW 
15,0 eda 0A mat d mel OS ,4U Oh9,U9 750 
20,0 = 6A e.4e ae! ee afu, ey eA, sA oho 
O59 8 lym yut wate 000 54,45 eno,en +79 
SO,0 way 00t well 9500 @$5,08 who,8} oA? 
35,9 2 Aq e.ul eo, ¥ 010 wbSete O770593 ew 
40,9 Ay v0P mg 7 eV @S8,K9 Mh? ty os} 
45,0 eA os ee 4 mee = $7.70 ead, ol eT 
US ee 0&9 © 599gne ebH 4) ay" 
59,4 @ 3a #0) ae? woud e4h Al enn, 7? ore 
: 00,9 0.9% aud ayy eed i,nu eSy, 37 09S 
od .n 2 a auf wel hel |ah, be ehuger 2.2? 
70,4 Pale) eye wedi eeu @es9 da en5,cH eehe 
| 75,0 aa e,? oe? ot 6g, 7g ea vuu 2,95 
i 4),0 tytn el eal ef whl, 60 O71 ,48 e115 
| b4,0 Vic ohA wee 060 29,44 ebu,ye @1.13 
Fn 2 oR we BE Red MP9, PO OSHC 10 28S 
95,0 0FQ aT we Sh eum MSN Te 0H0,59 a, ah 
loa yea =e? e,ue ra 60 40075 FU, 52 225 
i tus,o ely e.uh wert eU! 58,20 mAG IH 7? 
i 119.0 — 9. oft e,!? meu #3) ae #459,54 1,0? 
Tulat 24s eul elo oO ©$3,4e mH] ,60 
NET weluCrtay OF + Tse arc FREOInE ek Gent, 
f 
i 
i 


®,0n0ung 
20N0HG 
*,u%000 
20000) 
#,00000 
eVKuUOY 
@,00000 
29NU0N0 
®,Vv0u0yu 
e0000y 
#,00000 
eVung 
=,uduny 
eOOudu 
@#,90000 
200000 


FILTER 
AMPL, 
(On) 


| 
| 
| 
| 
| 


12 


ar ‘ ei 
AN ARSE erperhemivanentrd ine metentvearin teenies Lgavras Ace 


197 
PROGRAM FUR EVAEIATING ETETER MATCH 


FruseR- CORFE ECTENTS 


0,99000 
0.00000 
ue0000 
9,90690 
0,000Q90 
0,90000 
0.09V000 
1,960909 
0.00000 
0.00000 
0,00990 
9,00000 
0,00000 
N,90080 
0,00000 
0,00000 


0,00000 
0,0N9000 
9,00000 
0.00904 
0,90000 
0.00000 
0209000 
0,00000 
ve00000 
0.00004 
00,0000 
0,00000 
0.09009 
0.99000 
0.96000 
0.90000 


CORRECTION FILTER Fn RECEIVERS 
FOR a TAP ePACING Ue 


FREG 

(HZ) 
15,0 
20,0 
25,0 
39,0 


TUTAL 


a5 
NET REDUCTI piv QF “AT SMATCH ERRORS 


PHa 

FR» 
COE GA 

HEF ORE 

"4p 
"OR 
#179 
* 8% 
*,8aq 


SE 
OR 
FES) 
AFTER 
ese 
=,2 
#,u! 
2e0t 
°,01 
202 
203 
09 
“el 


00040 SE 

AMPLITUDE 
ERROR 
(08) 
BEFORE AFTER 

wel #,00 
mel3 =,00 
erte 200 
well —.00 
oD 049 
ae 07 20 
2,95 =,00 
#202 ean 
weld 200 
M.A e00e 
we] en 
we OG wud 
ae? 200 
weld eit 
meee 200 
=. 30 ewevl 
#233 #00 
a, 53 00 
weet 00} 
=u,17 -,0} 


ele 


200 


1 AND 
Cs, 


290057 
=,00256 
090604 
#,01089 
(00923 
290678 
*,00089 
1,0132e8 
7.00247 
™,00313 
290041 
#,00085 
200043 
=,900283 
200020 
#,00013 


2 with 1 


TOTAL F 
MS ERROR 
(D8 POWER) (0 


=35,40 
54,29 
034,45 
=35.02 
“35,1e 
35,89 
37,76 
© 59,42 
“Gu, Al 
209,00 
GS, $e 
39,44 
35,75 
~ $1.66 
=29,A6 
729,26 
“30,16 
~30,735 
e535 .26 
37,66 
»$3, 42 


GFEFORE AFTER 


"69,49 
"68,58 
66,26 
#66,81 
77,93 
767,64 
"64,81 
=56,41 
"66,72 
59,37 
64,28 
“65,2¢8 
758,40 
"71,93 
"64,90 
58.70 
“60,50 
“70,52 
=6$,18 
#59,54 
#61,80 


28,4804, 


6 TARPS 


ILTER 
PHASE 
EGRFES) 


250 
266 
79 
087 
288 
083 
o7i 
254 
e3e 
295 
7.27 
e,6e2 
= .95 
1.35 
"1,13 
«#85 
#35 
025 
77 
1.07 


#00000 4 
900000 i 
=,00000 : 
200000 4 
#,00000 4 
400000 
=,00000 
205000 : 
#©,00000 q 
200000 4 
= ,00000 ] 
200000 j 
=, 0004 4 
290000 j 
#,00000 
200000 


FILTER 
AMPL, 
(DB) 


oi3 
013 
ei2 
ell 
209 
007 
2005 
203 
001 
400 
Pa | 
003 
208 
eld 
eee 
029 
333 
033 
ee? 
el 


aa oe 


oe 
Serx~noemorwnue 


FREW pHa 
FRR 

(ri2) (DEG 

HEF ORF 

15,0 1,1 

20,0 ei,19 

25,0 1,28 

30,0 elf. 

35,9 el is 

40,9 ef, 04 

iS ara) = Ba 

59,0 “$1 

$5,0 7d 

60,0 0,00 

05,0 23h 

70,0 Peg 

75,0 99 

80,0 1,97 

65,0 88 

90,0 226 

95,9 #49 

100,09 e177 
1oS,n 2,5) 


TOTAL 12a 


Ls geen cera MST mst Bi 


0,00090 


-0,_,500900 


0.00000 | 


0,0.°000 
0904.09 


“oO .00000 


9.90000 
1,90000 
9.000900 
0,9Q09N 
0,00000 
0.00000 
9.90000 
0,00000 
0.00000 
0,N00Q0 


198 
‘PROGRAM FUR PVALHATING FILTER MATCH 


FrureR COEPRECTENTS © 


0,00000 
u,00000 
0,00099 
0,00009 
0.09000 
6,00660 
y, 90000 
0,09000 
0,00000 
0,90009 
0,00Q000 
0290000 
O,09000 
0.90000 
0,90600 
o,0000N0 


CORRECTION FILTER Fok RECFIVERS 
FOR aA TAP sPACING UF 


20061 
~,00357 

000993 
= 291690 

001978 

290105 
#00158 
1,01424 
#,01159 
w,00173 
~,00333 
= ,00Q40 
e001) 
#00035 
#00004 


1 AND § WITH 16 TAPS 
20080 SECS, 
St AMPLITUDE TOTAL FILTER 
(ik GERROK MS ERROR PHASE 
FES) (08) (Db POWER) (COEGREES) 
AFTER HRFFARE AFTER  FRORE AFTER 
7.028 297 #200 © $3,90 969,55 1,086 
eu o.97 2,00 32,96 ©65,73 wa 
=,0? =e06 200 032,75 #©66,49 1226 
202 ae Oh ©,00 =34,1) #71,02 1923 
o,09) o02 #,00 #34,a7 #79,68 1.215 
00 wp OL 00 954,98 971,18 1,02 
#0! 200 200 936,69 ©73,73 AS 
oe, eS 20% 340,14 *66,93 260 
ool Pat | eV o45,75 =72,03 ese 
oO! he 2099R209,00 @79,17 Pr 
el we 3 7,00 243,09 ©69,17 #935 
eel ae] #00 #©$7,05 766,41 eeT} 
oat} weld 2 W4 #33,0e ~71,47 1,90 
eel werd 200 929,40 h5,72 e198 
o0f #55 20 =27,3e =69,23 a, 84 
eG Pe) m,01 =2@6,46 eh ,~e7 =,es 
a.) 2,50 #200 =26,65 967,15 249 
2a we] 200 wao,do 259,57 1,70 
eve we 96 2Ot 228,08 959,94 2.53 
007 wees =,03 ~51.91 360,43 2248 
203 ay 200 230,39 ©64,99 


NET REDUCTION UF NTSmaTGit EXRURE 


$4, 2006, 


,00000 
©,00000 
200000 
#,00000 
290000 
°,00000 
200000 
©, 00000 
209000 
#00000 
,00000 
#,00000 
200000 
#,00000 
290000 
e, 90000 


FILTEP 
AMPL, 
(08) 


007 
206 
994 
202 
al 
#00 
o,01 
#,01 
200 
02 
07 
$5 
e5 
$6 
045 
49 
247 
038 


22 


Patra pee ae ot oo os aN 


ad Ae os wide Sil eS ie ts Vege ee tae teh SI ea 


at 
8 

“4 

yi 


7 
ij 


BREST Ae NR SE AN TT EE IE ee LETS SILT SE PRET pan 


199 


PROGRAM FUR EVALUATING FILTER MATCH 


Stns VV &vun = 


FILTER COEFF ICTENTS 


0,900900 
0,90000 
0,00000 
0,00000 
0,00000 
0,00000 
0,00000 
1,00000 
0,00000 
0,00000 
0.90000 
0,90000 
0,0QN000 
0.00000 
0,00000 
0,90000 


0.90009 
0,00000 
0,00000 
0,00009 
0,00000 
0,00000 
0,00000 
0,0000y 
0.99000 
0.00006 
0,00000 
0.00000 
0.09000 
0.00000 
0,00000 


CORRECTION FILTER Fak KECELVERS 
FOR & TAP 6PACING OF 


FREG 
(HZ) 


15,0 
29,0 
25.0 
39.9 
35,9 
40,0 
45. 
50.0 
55,9 
69.0 
65.0 
70,0 
75,0 
80,0 
65,0 
90,0 
95,9 
100.4 
105,09 
110.0 
TOTAL 


PHA 

FRR 

(OeGR 
BEFORE 

«26 

36 


*.84 
244 


Sé 

UR 
EES) 
AFTER 


004 


20040 SE 

AMPLITUDE 

ERROR 

COB) 
SFFORE AFTER 

Pat #,09 
#90 000 
2290 000 
we Od #.00 
ae | #.09 
ae] e049 
we =,00 

090 000 
0690 an 
,90 000" 
oe? -,ud 
ae IG een 
wed 209 
w,ld 099 
eid Qn 
ale o,01 
weld 200 
well 00 
wed oGl 

094 yi 

097 e090 


NET REDUCTIMN OF MISHATCH ERRURS 


1 AND 
CS. 


™,00039 
©,00072 
00283 
© ,00671 
200779 
#,00287 
090186 
1,00134 
#00226 


\ 7000340 


200031 
©,00107 
00038 
#,90042 
2000e1 
e,00017 


4 wITH J 


TOTAL F 
MS ERROR 
(DK POWER) (0 


46,41 
#43,86 
943,01 
#43,24 
942,67 
©43,53 
245,56 
#45,08 
eS1.,19 
200,90 
50.67 
#45,22 
—42,e7 
#37,81 
#$6,30 
#35.63 
36,42 
o37,2a4 
©39,05 
242,26 
240,03 


BEFORE AFTER 


“76,74 
#78,61 
"67,42 
"66,25 
"73.29 
71,29 
"64,25 
56,88 
68,06 
#61,64 
om4,78 
@=6S,46 
58,26 
°71,87 
a6u,352 
959,78 
#§9,99 
272,54 
#o01,¢e9 
*62,56 


22,5508, 


o TAPS 


TLTER 
PHASE 
tGREES) 


228 
36 
oA} 
043 
043 
039 
034 
226 
ef? 
004 
#210 
*,25 
o,34 
#,33 
ee19 
209 
42 
ete 
290 
292 


#,00000 
e,00000 
~,00000 
#,00000 
e,00000 
#,00000 
#,00000 
#00000 
#00000 
#,00000 
»,00000 
=,00000 

200000 
©,0000N 

290000 
#,00000 


FILTER 


AMPL, 
(D8) 


°,01 
290 
099 
091 
Ot 
Of 
200 
200 
200 
200 
201 
003 
096 
Pee!) 
oi3 


oS 


eid 
ell 
204 
#,04 


eee’ mehr HO WCAaHee actA RANI Sia PMOL IE eet PN Ae a ee nt endear A AANA NIG hs dh SGN cna E ae eg . a 


Mes... 


SP ey eee tae ee a 


Pa ORE SST CMe ag RS STN get e | RCe mee TY Nee aT aE Mg Gee! een Pine ES ee eg TOE MOR Le Re TE ee 


SOEenovw &iaht— 


FREG 
(HZ) 


15,0 
20,0 
25,0 
30,¢ 
35,0 
40, 
45,0 
50,0 
55,0 
69,0 
65,0 
70,0 
75,° 
80,0 
65,0 
90,0 
95,0 
10u,0 
105,09 
110,60 
TOTAL 


200 


FILTER COEFF YCTENTS 


0,00000 
9,90000 
0,90000 
0,000900 
0.00009 
0.90000 
0,000900 
1,09000 
0,000 
0,000900 
0.90000 
1.90000 
0,00000 
0.00000 
0,9)090 
0,90900 


PHASE 
FRROR 
(DEGREES) 
BEF MRE AFTEF 
#104 meu 
el ia 01 
re | e, 0} 
a1 Og 209 
°.9a un 
©, Ty 200 
= 64 ov} 
#4 #03 
o,2 001 
0.94 #200 
275 200 
~49 #,90 
7% 20e 
80 eve 
td #00 
43 AT 
®.2n 200 
@ 9a #,03 
e164 20! 
02,04 aul 
a) aQt 


FUR A Tap gPACIvs UF 


NET REDUCTION UF MISMATCH ERRURS 


PROGRAM FUR PVALHATING PILTER MATCH 


0.09090 290109 
0,000%0 #,9Q304 
0.09000 200776 
0.90000 #,010e3 
0,00000 001208 
0,09000 200369 
0.09090 m,01501 
0400000 1.01122 
0.900000 =,01961 
0,00000 =,0u0159 
0,00060 *,00477 
v,VOCNgQ 200017 
0,00000 e,00170 
0,99Q000 290016 
0.00000 = ,00050 
¥e0900N 200010 
CORRECTION FILIER Fn RECEIVERS 1 AND 5S WITH 16 TAPS 
20940 SECS, 
AMPLITUDE TOTAL FILTER 
ERROR MS ERROR PHASE 
(OR) (0B POWER) (DEGREES) 
BEFORE AFTER BEFORE AFTER 
ia 200 #52,38 ©75,99 1.06 
ele =,00 =32,07 #70,33 1215 
eil @,00 #32,61 #75,38 tele 
"10g 00 934,24 72,93 1003 
409 500 @34,A7 ©76,82 191 
SOP 400 ©35,89 975,71 78 
eo #,00 =58,01 72,59 he 
Pa. =,00 941.24 767,57 243 
ee 200 e474) 72,50 ee 
9.90 200%°200,00 ©69,28 0,00 
ar | met 44,46 @78,12 °,25 
ee OH 7,09 #38a,52 269,957 #,49 
weld =e U0 054,49 970,61 ee7l 
weee 200 # $0,846 968,48 o,f 
eed 00 228,uo 70,77 e,75 
ae 40 =,00 227,39 @67,e4 we4) 
eed? 2,00 027,386 ©74,16 220 
2.49 200 927,05 269,35 096 
25 el 2A, %u #67,68 1,65 
a, 36 a,00 #$!1,0) e7i1,/2 2,0e 
.2u 509 $0,908 ©70,09 
39,1108, 


@,09900 
#,00000 
200000 
@, 00000 
200000 
#,00000 
200000 
@,00000 
200000 
#00000 
209000 
#,00000 
200000 
#90000 
290000 
#,900000 


FILTER 
AMPL, 
(0B) 


wid 
~,le2 
well 
#10 
#,09 
#,07 
#06 
=,04 
#02 
290 
003 
008 
oid 


pep nec ee MR ns rata clare ad amin 


iat dateviat in ect 


Rehabil) table ieee om, 


rb iL ns kat eee cot ath com eck ft an ane 


a inene es whet A. 


SCrwoVtwwe 


10 


; 
| 
| 
| 
| 
‘ 
F 
r 
; 
t 
; 
é 
L 
i 
b 
i 


GURPECTION FILTER Fok RECEIVERS 3 AND 
FOR A TAP @PACING UF 20940 SECS, 

t FREQ pha SE AMPLITUDE TOTAL 

§ BRROR ERKOR MS ERKOR 

| (HZ) (OEGREES) tuts) (NR POWER) 

BEPORE APTER brFORE ARPTER KEFUKE APTER 

i 15,0 |ll6y = ,05 ed 00 @S0,AL 961,28 

t 20.0 ef. Sq 005 0 Od 00 950,83 961,49 
E t 25.0 el da 003 004 000 931463 963,49 

4 $0.0 al sy #03 a3 mul w$3.13 =62.52 
E. 35.9 ef ey e.uS 004 =,00 33,47 961,77 
‘ 3 40,0 mt Oy eat od 200 =@$4,55 ©70,94 
f 45,9 @.&o A) 095 9,00 256,81 #59,04 
a 5.0 @ he #06 093 200 eSA. 7 059,09 
’ 55,0 el34 e,0! Puen | =,00 e4t, Ro 708,42 
L- 60,9 0.06 202 8=6, 00 009200,00 966,357 
7 05,0 32 202 wed e.U0 42,94 =66,75 
: 70,0 oot oO ag 9 e,unt 937,13 #65,83 
‘ 75,0 88 °.05 eeid 000 $3,455 961,12 
[ 80,” 1,4 002 e925 099 29,37 ©67,67 
b a5,0 7 00! 0.35 000 927,22 967,605 
f 90,0 59 e04 oe ,4ea a, ft #26,2c 260,54 
° 95,9 2g UF we S30 H2Hy dS 959,45 
. 100,90 3,09 ee 0254 000 aebhgre 64,51 
‘ 105,09 91 a °,01 = 248 001 e¢7,6$ "63,22 
P 119.0 92,23 003 #59 wel! 59,56 of$,76 
h Tulat t.is 004 025 000 929,91 262,03 
: NET REDUCTION OF MISMATCH ERRURS 32,tensd, 


201 
PROURAM FuR Evapiuaring FILTER MATCH 


FILTER CUEPFTCTENTS 


0, 00000 
O.000NN 
0,00000 
00,0090 
0,00000 
0,00000 
O,0u000 
1,000y0 
0,00090 
0,00000 
0.00090 
O,duag0 
O,00000 
O,00000 
0.00000 
O,NUHDN 


0,00000 
0,00000 
v,90000 
0.90000 
0,40000 
0,00000 
0,vOV0NU 
0,900000 
0,v0Q00N 
0,09000 
0 ,ud0N9 
099000 
0,vH000 
0.99000 
0,C00000 
C.IAU0Y 


200177 
#,00318 

21002 
#91222 

091618 

.00604 
"009M 
1.012488 
@,0189A 
#,00319 
#,000/2 
*.0uled 
@,00191 
oe .nune? 
*,00005§ 
#,00039 


o WITH le TAPS 


FILTER 
PHASE 
(DEGREES) 


Lehe 
te6d 
1251 
1034 
1020 
1295 
eA7 
62 
033 
002 
=. 30 
web 
a,A8 
©1,.03 
@,9§ 
=,59 
elo 
1,04 
1,84 
Perb 


200000 
#00000 
20000 
#,v0000 
290000 
#,00000 
290000 
#,00000 
200000 
#,00000 
200000 
#,00000 
090000 
#,0000U 
209000 
#,00000 


FILTER 
AMPLe 
(DB) 


@,04 
2,04 
@#,04 
2,04 
2,04 
@,04 
2,03 
e,03 
=,02 
200 
904 
209 
oif 


* 
2A NE CALE ha se i ae $i MER aI 


a ee 


sie Le Perm stead > 


i 
“ 
| 


\ 
1 
a 
h 


eS TE I ee TR 


re oe OE RNTO TE SUTN 


202 


wegen URNS AY ERE ULES TE TE PO 


PROGRAM FUR EVALUATING FILTER MATCH 


S&’DW—OG TNO ME WAH 


—_ oo oe ee oe 


FILTER COEFFICIENTS 


0,00000 
0,990000 
0,000006 
0,00000 
H,00000 
0,00000 
0,00000 
1,00000 
0,00000 
N,00000 
0.00006 
0,90000 
0.90000 
0,000uU0 
0,0u%00 
0,00000 


0.00000 
0,00000 
C,00000 
0,00000 
0,00009 
0,00000 
0.00000 
0,00600 
0,00000 
0,v0000 
0.90000 
O,90000 
00000 
0, 00009 
0 VlU09 
0,u%V00 


000047 
#,00382 

90098) 
2.01703 

001924. 
#00086 
#,001S6 
1.01255 
#,01054 
#,00104 
2.00258 
#,00035 
=,00088 
#00036 
#00019 
@,00012 


CORRECTION FILTE? Fok RECFRIVERS 1 AND 7 WITH to TAPS 
FOR A Tap ePACLNG OF e040 SECS, 
FREQ ph,aSe AMPL I Tube TOTAL FILTER 
ERPNR ERROR MS ERROR PHASE 
(H2) (DEGRFES) (DR) (D6 POWER) (CDEGREES) 
BEFURE APTER SsprPmRe AFTER BEFORE AFTER 
is, eA *,00 we O5 @,00 e336, 34 ©84,42 245 
20,0 = 99 e,Q0 @,05 o,00 #34,75 246,85 098 
as. oe! 04 eu! @,G ev0 9$4,49 =75,97 1,05 
30,0 91 09 03 a3 000 $5.70 965,608 1,05 
35,0 0,9 9600 e020 035.55 975,19 099 
40,0 oe, *,02 eel #,00 35,95 @67,89 249 
45,0 ea #00 @,00 V0 37,80 =41,53 e74 
§0,0 «55 #0 eM] 200 #41,05 771,96 255 
55,0 #29 Ve oO} 000 e6,51 970,19 230 
60,0 0.0% 0! Ae 9000200,00 975,06 eM 
65,0 a 34 200 =e 3 met 945,54 #69,94 we 3d 
70,0 2°? =.v03 we? me ~S7LSL SH5,594 2,70 
75,0 379 00) weld VO o33,14 “71,33 2,98 
60,f 1,04 =,01 weed ef 029,7) #@63,63 #1,05 
85,0 79 200 we 35 U0 27,52 @72,44 0,79 
90,0 een ud o, 44 @e.ul 226,69 #h0,95 e,16 
95,0 a eeue oe 39 @,0t wen, 83 965,355 075 
{00,4 oti Ay @,04 wets 080 wet, 7d #63,00 1.76 
105.0 2,69 a=, oe5h Ot 28,24 e60,22 2.59 
110,090 02,8 eov eid? oe) 31,37 #§9,75 793 
TOTAL 1,20 ou2 oft o01 C39, AS MhU,BS 
NET REAUCTION OF MToMATCH ERRURS 34,9208, 


#,900000 
@,00000 
#00000 
#00000 
#,00000 
#,00000 

209000 
#,90000 
@,00000 
»,90000 
*,00000 
#,00000 
#,00000 
a,00000 
#,00000 
#,99000 


FILTER 
AMPL, 
(D6) 


205 
005 
204 


Stipe BA ae tte ee ee 


oz SNES ets: eae Caan 


Fe Ne es nen a AEE REL RRRE LCP HT i eee ey ML RS lt a aL aes : ‘ 


we 


cate alin cu daw 2 


Oe ee ee ee ee ee ee om 
Ps ; ae SE Ol eee ME Tee Nee eee soe ey. her 


203 


PROGRAM FUR EVALUATING PILTER MATCH 


FILTER COELFRYCTENTS 


ce eee Serene meee te 


spemneidcecbheiaiie ten Ml AS OORT 


(oT tue: item spice 


N 0,0u00¢ 0,00000 =.00056 @,00000 
q 4 0,00000 0200000 200006 @,00000 i 
[. 3 0,00900 Gevouny 200008 00000 i 
4 o,nungn 000000 #, 00206 © ,00000 : 
5 ,000y0 0.00000 2000S 200000 b. & 
. 6 0,9N090 9, v0n00 2902814 #,00000 t ‘ 
| ? 0.00000 0.00000 2006c6 000000 
a 1.0090 e9h900 1.00088 #200000 a 
; q 0.00000 100000 200562 290000 oy 
19 0.00900 0.0000" o,00602 #400000 i! 
1} y,ounga 0,000%0 200208 200000 % i 
| 12 0.90000 ne v00n0 2.00209 ©,00000 jog 
7 13 0, A000 yeuduny 290008 990000 j { 
Ly g,0u000 o,voudK e,90153 @,00000 oad 
t 15 0.0000 0.00600 200028 200000 } 
! lo ne ouron 0.09000 @ 00057 ©, 00000 : 4 
CORRECTION FILTER Pri RECEIVERS ft AND & WITH to TAPS 
BUR & TAp aPACl*G UF eu0ud SOS, 
FREU pHaSe AMPLITUDE TNTAL FILTER FILTER 
’ EF RNR ERROR M§ ERROR PHaSE AMPL, 
7 (H2) (OFGHELS) CpR) (oe POWER) (DEGREES) (08) 
BEFURE ARTER HEPIIRE APTER AEPURE AFTER 
Co Ty TS eT Le 055 009 
; 2008 erSR oS we UO ETAL POADE 056 ae 
, 25,9 oe, St Pate) a8 oOl 58,00 261,90 050 008 
’ he ee YE TC vol.eS S2 007 
‘ $5,0 25? e,03 ee mec 39,21 ehU,o7 249 006 
| TO Ce e025 00 240,58 970,01 045 008 
3 45,0 ei 3u eos wath 00 eb2_7) 62,09 2 38 204 
S0.n 37 OP wae yOt 044,04 957,54 029 00% 
ioe ee Fe | ea 267,07 018 00t 
‘ 60,9 0.04 ou hed eC NOANOAOI 263,52 204 00 
69,0 1S S03 we KH 1470 POAQ00 ele 7200 
70,0 628 eve weft o,U0 @47,54 ©66,00 e.2/ 001 
: 75,0 S33 06 we out eUS,18 50,42 °.39 002 
80,0 43 200 eS 200 wht e69 974,77 2243 203 
aeic. chp gOS vents yO eu SS Rela Re oe 003 
: 90,0 adh Path) Th) eeul e437 ©57,06 e,3i 003 
: 95,0 win S007 eM 000 ebt,72 959,95 e125 001 
: 100,0 n2y et 9 509 wU?,?9 266,98 2.20 7.03 
: 105,09 627 906 008 out odd,td 201,59 oo35 207 
: Liv,o 56 sis wid wed S40QRd 950,97 eed) weld 


eu 040,79 200,85 
20, 04NMd,e 


205 Pair) 


TOTaL 
MTSMaThel ERRURS 


240 
NET REDUCTION NF 


: 
: 


FT ee Oe a re 


if 
i 
Ri 


CE~we KFPESEWA 


204 


Frere rR COEFF YCTENTS 


0.00090 
0.90000 
06,0009 
0,90900 
0,09000 
0,00099 
0.00000 
1,00000 
O,00000 
0,00000 
0.00000 
O,doyvor 
0,90000 
0,000 U0 
0,00009 
0,90000 


0,v0000 
0,00000 
5.00000 
0200000 
0,09000 
U,00000 
v,Vd00N 
0,90000 
0,00900 
0,00uU00 
0.00000 
0 gV9OUMO 
0.00000 
00,0900 
0,000)0 
0.,0NV00 


CORRECTION FILTER Fok RECEIVERS 


FUR A Tap @PACING uF e004 SF 
FREG phaASE AMPLITune 
BRAK ERROR 
(HZ) (NeEGRFES) (us) 
BEFORE AFTER derORE AFTER 

15,9 e 55 Pate) et an 
29.0 © 76 ee ae #,60 
25, e ac e,02 wee 200 
30,9 8 | 003 eee eV. 
35,9 28 e0l ee Oh eng 
40.0 ela 7,00 oe} 0,00 
45.0 @ 6% e,0! oe e,.ud 
50,0 er) e,02 Nd e049 
55,9 © .24 202 390 AK 
00, 0.949 el eu ete 
65.0 3a evl ae? ayn 
79,0 204 wv? ee%o ed 
75,0 279 202 well uf 
80,0 1,1 #,02 o19 200 
65,9 {oy 201 2,29 200 
90,4 Aaa) 203 we 38 e#.)0 
95.0 i #.00 0 4 7,yn 
100,94 = Au 2,04 aed evn 
105,90 «#1 5, 209 wo 48 201 
10,0 el Ag oud ae ©,01 
Total ay 202 re) 200 


NET REDUCTIMN OF MISMATCH ERRURS 


PRUGRAM FUR EVALIIATING FILTER MATCH 


1 AND 
Cs, 


20008) 
#,00338 
000785 
#,.01298 
eOltoa 
»004S2 
@,00740 
1,01355 
2.91074 
#90136 
©, dude 
2000288 
@.009058 
200046 
#,00002 
00002 


9 wlth 1 


TOTAL F 
MS ERROR 
(26 POWER) (0 


940,61 
@37,42 
#30,59 
$7.52 
@37.33 
37,68 
=39,%u 
o4?,23 
ed4,1a 
204,90 
e4q4.S5 
@=$4,35 
mga. 
#30406 
e2A,uo 
ee? eas 
e277, A? 
027.9} 
#29,58 
°53?,60 
esa, nu 


BEFORE APTER 


*=60,04 
65,54 
=08,602 
266,91 
71,54 
277,18 
o75,97 
267,97 
766,03 
770,37 
o78,48 
e64,53 
~71,54 
=66,46 
Pb, 16 
mh4.95 
=67,06 
=65,6! 
e64,43 
#=05,¢8 
266,42 


34,7808, 


© TAPS 


ILIER 
PHASE 
tGREES) 


057 
e775 


#,900000 
200000 
#,00000 
200000: 
@,00000 
290000 
@,00000 
»00000 
2#,00000 
299000 
#,00000 
299000 
#,00000 
#,00000 
#,00400 
90000 


FILTER 
AMPL, 
(08) 


ol 
002 


ae aI ait onlaatiece 


ob cine PON let lh: lc Ae rt omen 


cit Pkt LE td tl lh es Arto as 


Lo One er eae 


cate th ae athadle Sieecalee  e So. -t e aldllltl act . 


eas Met aS ee Dotan 


i 
4 


PER SR INT 


205 
PROGRAM FUR EVALVATING FILTER MATCH 


FILTER COEFF YCTENTS 


0,00000 0,00000 200084 2.000090 
0.00000 6,00000 #00098 990000 
O,0uN00 0,00000 0003381 #,00000 
0.00000 0,00000 @,90817 990000 
0.09000 0.00000 900406 #,00000 
0,90000 0,00000 290750 290000 
0.00900 0.00000 000167 ©,00000 


ta i, ba il EM a ae a 


[ae 
cae ee ee 


as en tin, sal all 


1.04009 0,90000 1,00788 200000 
0,09000 0.90009 10278 ©0000 
1} 0,00000 0.00000 200948 #00000 i 
t2 0.00000 0,00000 #,00219 200000 j 
13 0.00000 0,00uN0 200076 °,00000 4 
14 0.00000 0.00000 = 290099 090000 i 
15 n,00000 0e0OuNYg 2900355 #,00000 f 
le 0200000 0400000 #00046 000000 ; 
4 
: 
CURRECTION FILTER PAR RECEIVERS 1 AND 10 WITH to TAPS i 
FUR A TAp QPACING uF 00080 SECS, 
FREQ pHaSt AMPLITUDE TOTAL FILTER FILTER 
EReR RRROR MS ERROR PHASE AMPL, 4 
(H2) = (DEGREES) (vA) (DH POWER) (DEGREES) (D8) 4 
BEFORE AFTER HEPORE AFTER BEFORE APTER 
iS, 0 eon —.0l ee! 3 e,00 =34,a87 "70,57 259 33 { 
eC .o ©, 66 200 ett 200 @©34,62 ©75,69 966 oi8 | 
25.0 e.67 002 wal} 001 ©55,39 §63,03 069 012 
59,0 Ty =, 0! eat) #,01 $6.02 63,34 270 010 | 
35.0 7 eB D = 00 @S0n 34 965,89 108 009 js 
i 40,0 69 an | 020? 000 ©3742 70,16 06u 007 | 
\. 43,0 ©, 205 995) 00 © 59,57 61,04 054 008 
ie 50, 0 we 4q =.0a @,t§ oOt wot, uu #56,42 e4l 2038 
i. 55,0 © 24 200 ©.02 *,01 =G6,85 964,50 024 202 
i 00, a 0.95 008 Q.N0 2000800, 00 "o2d,63 703 290 
7 05.0 223 oO 206 2,00 eulete @65,0?7 e,e) 00 
: 70,0 ata ede ea, \ @,00 md2,ei 265,30 #48 1 : 
75,0 a) sre o¥l @3A,AS §88,79 o,74 003 
‘ 80.0 274 eQt ae 090 @§4,Afo 72,09 e.2%2 006 
b 65,0 1.9% ede ee! Pat) 35.55 767,03 0,98 Pe 
90,0 Par) 208 @i5 @,0! #33,3) e58,05 =,49 eid 
95.0 2°! *=,06 elo #,00 ©35,19 =61,03 2.68 ol6 
100.0 40 #,00 erelb 000 #$6,5) 971,01 e,43 ele 
{05,0 is e.06 well eOl wUtet7? 61,12 2.2) oi2 
110, 0 alo 13 wel('6 2.0) eA,’ -58,01 #06 208 
TUT Al 2a 205 09 290 © $6,453 =61,59 


NET REDUCTINN (1B MISMATCH bHRURE 2S,15Ne, 


RT er ine aa LE ae eee 


ee, Se ee See eee eee ee 


TT aM ae ee La hg Pee Re 
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PROGRAM FOR EVALUATING BILTER MATCH 


Steve FScewnw~ 


lo 


PUTER CUEFFYCTENTS 


0.00000 
0.00000 
0,00000 
0,90000 
0,00000 
0,90090 
0,006690 
1.00000 
0,00000 
0.00000 
0,0u0090 
0,dudgn 
A.00008 
0,d0u0u0QN0 
0,090090 
Oo, foun 


0,U00090 
0,09000 
00,0000 
U,00000 
0,00000 
0,V00N00 
0.9000 
0,00N00 
0.00000 
0,u0000 
OeVOORY 
0,0 O080 
v,29U00 
0, 00049 
0.00000 
0.00000 


CORRECTION FILIFR Fae KECEIL VERS 


FOR a TAp @PaCING Ue 


FREW 
(HZ) 


15,9 
e0,0 
25,0 
39,0 
55,6 
40,0 
45,0 
50,0 
55,0 
60,0 
65,4 
70,0 
15,0 
80,0 
85,0 
90,0 
95,0 
100,90 
105,¢ 
110 6 
TuTal 


phaSt 
ER Or 
(NeGpees) 
BEFORE AF YER 
e uy eve 
e 64 ele 
= 4A edt 
@ 47 103 
"=,67 o! 
e,61 eu! 
= 51 e,) 
e.37 e, 01 
elo 0? 
0.90 eon 
eh out 
on esue 
7? oA 
oe | =,0! 
7a #,00 
AY) 208 
wot OD) 
= 7a =.u4 
el is #00 
«1,30 Pate) 
ooh eve 


NET REDUCTIAN UF MiSmMarCrH FRaURS 


=,0082! 

200539 
@,009860 

20092 

nu2st 
#,00077 
1,00403 
@,00782 
e,duveli2 
—,00145 
2,000285 
#,0N%16 
®,0002e3 

200018 
=,Ay0u3 


t 
t 
4 
7 
r] 
A 
3 
i 
ae a 2 He lari 


: 
coo anthemic ttn li aly kas ah a” Pa ac lil 


1 ANN 1) wlth to Taps 


evgud SeCS, 


AMPL [ETUDE TAT AL FILTER 
RRR MS ERRER PHASE 
Cor) (Ow POWER) (COEGRFES) 
CPROKE ARPTRR HERORE ARTER 
eu oO wH2,S)] 970,09 240 
eed 2,00 #=39,37 -68,31 a8 
oe] 9,00 oS. 54 #73,96 047 
e,O1 000 $9,438 eho,51 oe? 
wet e0 ©29,060 979,71 067 
Pa Me) OS94$ © 73,49 260 
G0 me eatetu eta,i? 05u 
Pas) 29 ebu,ne @79,70 a4? 
OU 060 250,08 ©70,94 eel 
a.a alueru gon oPS,0? 00 
eagle 7,20 euusde =7),35 e,25 
wel meu e43,52e 967,602 2,52 
oh eV? ~$6.24 970,82 e.75 
weld eva =$3, 06 68,41 2,85 
e,e¢ gud #31, 73,52 2,74 
~ 28 2,00 $0,246 964,09 o,4) 
ose 2,00 930,857 ©70,30 eli 
o.3] 00 whO 70 enh 68 268 
eed 09) 38 ,mhd 965,48 1,14 
eld eet © $6,158 e64, 3h 1,35 
015 009 @©34,.64 967,93 
53,298, 


@,00009 
200000 
#,00000 
200000 
#,00000 
20000 
@,00000 
290000 
© 00000 
900000 
#,06u00 
900000 
#,v0000 
290000 : i 
#00000 . 4 
000000 


Ef 
‘ 
j 
i 
i 


le en ee a er De? 
preside iam salt od! i 


FILTER 
AMPL, 
(0H) 


e,090 
e090 
00! 
ol 
090 

@,00 

=,00 

2,00 

#.0f 
290 


mee es ee ye: eT 


i iat i ae i eo ek iS oe he 


dati, aide eee 


eee eee 


pe A NS OYE OR ES EPI ERE A EO YI ee MAREN SER EER EO 


| 
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PROGRAM FIR BVALHATING FILTER Matin 


Prigte Gee rurTents 


j 0290990 OgVVO0O 200016 
2 0.00000 O.IN00N 2.00194 
3 he Oudyo 0,0N00y 210080 
a 0, dango og 0adu @,NvAua 
4 0, 09000 0,vOUN9 200500 
6 O,Ovu0n0 O,vOuNY 20826 
7 OeMu000 0.00099 @ fuses 
% $,0UNQ0 00009 1.00708 
9 UP RAR v,v0n0d © .Nue02 
10 O,udne 209000 2.903350 
4 0,9u0 00 Hn eVOu0d @#,00014 
1? o,unda4 VeuddAD =e 0u0e§ 
13 O,QVdOD u,VOodo edunsa 
la o,2anna Oe09040 #00002 
15 Nn QQ009 nevonta 200088 
tr 109000 uevnuno 20V0NU 
CUBMRECTIOAN FILTE ee Faw RECET VERS 1 ANN 12 wlth Jo TARS 
FUR A TAB gPalthy oer 20000 SERS, 
FRE pHaSt AMPLITUDE TOTAL FILTER 
FReafin BRE MS e@RERIIR PHASE 
(ri2) (DEGREES) (WR) (Dh POWER) (COERREES) 
HE BLIDE Le 1 ope oar ab Ter MPP iiwe AP Tek 
19,9 ete 003 AR 009 OU7,1S §6u,96 02) 
20,40 e.%e e,v8 el eed et, ho eny,20 33 
ed, #46 et Ou 00M whA,4) ©686,65 e4u 
50,9 o 51 e,uo ee} o,00 2ui,re 268,99 eS1 
$5.0 e.353 eld oe) 00 eut.AS 74,85 83 
ad, °,47 003 oe} ev 741,48) ehd,2d SO 
u5,n 2.40 wos ee} ee eh2,2y 63,94 e4a 
san 274s e.1? oe} 000 ©42,835 oSu,40 035 
55,0 “22 ed) ee) ee I0 UA, 74 @h6,53 eee 
60.0 0,00 oS 0e10 eh 1ePFI0,00 #89, $3 20S 
05,9 et oud eet) eeu a7. %y 965,285 e218 
10,0 YA e,dl Par) e,ut oul, Re eoo,52 e,4$ 
15,4 29 eA e,? ett esa, bd ©5704 web? 
d0.n af? evt eal? @,un o§$3,A%6 o75,58 o,A} 
BS, % fa 204 eat 200 031,92 @61,61 #,A0 
90,0 oot aud meena weed0 251.19 ©61,99 =,59 
95,9 CIR QT we PP GO STAM MH HU, dA =.22 
toa,n =.23 eeu eee! oud ~$2,%49 =7o0,72 eee 
105,0 8,63 se © Pe oU0 034,75 &70,2) A) 
110,90 ©. % 007 me ID gM WE9NY BO5,46 oA3 
TUTAI 50 O48 et 200 @$e,11 emt,o04 
NET REDUCTIAN OF MISMATCH ERRURB es,55Nu, 


2,00000 
200000 
©,00000 
200000 
#,00000 
200000 
#,00000 
200000 
®,00000 
200000 
#,00000 
290000 
e,00000 
200000 
©,00000 
200000 


FILTER 
AMPL, 
(Ou) 


#03 
#,01 
#,u0 
oO! 
Oi 
0} 


mallets ill wee 


Eames nae. at at Nall Cat tte 


ae MS PE Ne 


. 
f 
: 
| 
I 
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PROGRAM FUR EVALUATING FILTER MATCH 


—_ =e ee oe ee ee Oe 
COVE wR RKC eBEVNOW EUV 


CORRECTION FILTE 


0,90000 
6,nu0nn 
0,94N000 
0,00000 
6, aucnd 
0,oconn 
0,90000 
1,900 
0,00090 
0,00009 
0,900Q8 
0, Huby” 
0.00000 
0,0000904 
0.00000 
0,d00Q0 


FILER COEFF TETENTS 


A 
ve20000 
o,v9000 
u,v0gou 
0,00000 
0,90080 
o,vonnn 
0,09090 
0,00000 


“y,v0000 


PUR A TAp QPACINl OF 


FREY 
(a2) 


19,9 
29,9 
23,6 
30,6 
38,0 
“0,0 
u5,¢ 
50,0 
55,0 
00,0 
05,0 
70,9 
79,¢ 
80,0 
65,0 
90,9 
95,0 
100,94 
105,90 
110,06 
TOTAL 


258 
Net REOUCT I: 


e354 
o 26 


prasé 
ERAIR 
COFGREES) 
GEFURE AFTER 


0.00000 
0v209000 
0,00000 
o,00und 
O,gevodn 
0.09009 


PR RECEIVERS 


2#,00018 
2, 00091 
oA03e6 
oe, 00746 
,009Te 
©,003e) 
290854 
1.001358 
=,00269 
*,00351 
©, 00044 
200140 
200000 
=,00001 
500004 
2,000357 


1 ANN ¢3 WITH to TAPS 


200u0 SECS, 
AMPLITUDE TOTAL FILTER 
ERROR MS ERROR PHASE 
(QA) (Od POWER) (DEGREES) 
Weekes ATER BEFORE AFTER 
e,0¢ ae Mt e,ya eul,he *7e,¢2 49 
@,00 wef ed e40,4o #69,40 254 
200 o,f e00 e4),5) 76,11 eS4 
20! oft e,u0 241,77 @72,6! 233 
PaURY o 00 o,04 e4\ 42 270,26 49 
ev weld o.00 02,37 &75,600 243 
eo, 1 My 20D bu, W enh, 45 Pe) 
e@,t Path) aah eu? Al ©76,10 25 
ed! e A0 e 00 53,61 «Jo,35 ois 
ant a,fy @,000P00,10 279,83 et 
ata ue we oun 249,99 ehdy,50 @,14 
Pan Pe} edd 240,38 e722, 94 = 28 
29 oot we? 20 a1 de 057,45 o,3? 
ay.) PY 4 wely Py 037,19 “64,53 36 
2°? ace oth 200 e$S.2e 263,54 #19 
e 1p etl o16 o,01 2$6,60 #62, 80 eid 
wee well e,gu 0§$,1) @ho,37 255 
@,ud erie eit ~$S,ue 263,18 095 
aeue ae 05 el 230.95 #64, 53 1e1? 
et .n9 +18 (03 01 940,06 959,99 1,18 
v3 007? »00 e$4,h2 264,358 
yN OF ATSHATCH tkRURS 28.7708, 


200000 
,20000 
990000 
500000 
299000 
200000 
«00000 
290000 
#,00000 
200060 
#090000 
200000 
#,00000 
290000 
@,90000 
,00000 


FruTerR 
AMPL, 
(08) 


eee cantante cist na indblihaitad eaateraniie ahha abe aero OAc eekiscn A Aaa eae 


ce ee ee ee em 


aie t= Four idl) SMe ol 


aint mba A, le 


POE ee ee Ce ee te wee NE Rs ee 


A) Ayer, eee 


FI te tee EE eta ee ee ea agi eeee h e 


ea edo Mili eral Ber le Ser ie i td ae pile | ar i RS oA earls” ol lilt “ 


ae a | ee ee 


| 
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PROGRAM FUR EVALHATING BILTER Matte 


S@rwso FS EWA 


i) 


o,audagn 
O,d0000 
0,00600 
O,0u0u00 
O0,dub00 
0.00000 
O,.0u000 
1,0ud00 
0,000900 
N,000y04 
0,00009 
0,9uNu00 
0.00000 
0,0u000 
A,c0ngo 
0.90000 


PILTER CORPFRCTENTS 


0,000) 
0,v0009 
0,000609 
0290000 
0,0006¢ 
o,00000 
0,0C000 
09,0009 
ao ,0danod 
0,00Q9f9 
0,0000y 
0.00009 
0,00000 
0,00000 
u,v0000 
0,90000 


CORRECTION FIL bw bre RECEL VERS 
FOR A TAp SPACING UF 


FRE 
(rH2) 


19,0 
20,0 
25,0 
$9,0 
$5,0 
40,0 
45,0 
50,9 
$5, 
09,0 
05,4 
70,0 
75,9 
69,0 
¥5,0 
95,0 
100,09 
110,09 
TOTAL 


090058 
0, 000S6 
.00900 
ert 
0188? 
eousss 
e,ouard 
1,0170a 
e110 
» 00059 
©0035? 
eQulel 
e,d00u1 
000103 
000080 
000045 


{1 aNN $4 WITH fo TAPS 
enna 8e.CS, 


pease aMPL IT TUune TOTAL FILTER 
FRPOR ERROR MS ERHOR Prage 
(MeGeEe$) (uh) (Om POAER) (OREGREES) 
BERURE APTER vehoReE ARTE? HERNKE AFTER 
7 2a 0G og OA 000 eut,th eb) ,ua +33 
eobn 005 eK 4D @SH,Hd 900,01 el 
* 47 e,t)! ae ou ©35,49 968,58 a Y 
olny ef} eel e,i0 9§5,Aa5 971,59 tefe 
ol ,Cu 001 oe 200 ef4,97 67,08 1205 
7.40 003 we 0S 060 935,59 eho,se 990 
o 7a ad ete e000 237,38 765,07 2 A0 
°.7n mit 0 OU 000 #$8,97 955,71 e460 
°.3n #,.0) op OW 2,00 944,89 966,50 035 
0,00 005 0.90 001°200,00 ©56,82 205 
3a aud 203 e,0N 942,92 962,35 =o, 3 
oR os eo =.00 @$7.10 265,48 2,70 
09h OF we NG oun e$4,as 959,07 #1,03 
t ia Pa o,e4 000 29,47 977,31 e1,.1? 
1,94 990 = 0edd 20! e270 961,55 =1,01 
235 ove oe4/ eel 26,08 959,54 2,50 
e.4\ e,0? 2,53 e,00 @26,35 #59,66 234 
of 3 e,i1 weh2 200 26,32 280,352 1.3e 
2,25 eA we dS oUt e27.Ad 264,97 2.19 
02,54 2a? 230 eb =30,94 #6$,03 Fe} 
1,0” ev 0A4 2000 930,46 eo1,16 
NET REDUCRIAN UF riIsmarCr CRRURB $9,69D5, 


200000 
@,00000 
290000 
#,00000 
200000 
#,00000 
200000 
#,00000 
900000 
@,00000 
290000 
#00060 
200000 
@,00000 
200000 
@,00000 


FILTER 
AMPL, 
(Db) 


204 
07 
O07 
006 
208 
003 
eV) 
290 
@,V0 
oO 
003 
00? 
ia 
22a 
36 
046 
052 
052 
43 
29 


? 
3 
< 
4 
e) 
x 
4 
4 
q 


wilt a, 


= he ata ia * ASA latin cores sel niaAnas ailemint tile: lke. shad 


i Salers i Cl te lt ali hl si alle Bi a er lake oe 


Se Oe, ae eT a eg ee ee 


BND ANG, AT EI RE ET REI ENE! SORI TIN STOO D 
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PRIGRAM FOR SVALI ath iG PTLTER MATCH 


—_— =e se owe =e = oe 
FP SwNBe CSE SFC wet 


Frege COLKBP eCTENTS 


AH ,AOKVE 
9,0000n 
o,tunoe 
O,900900 
O,°0000 
n.dunag 
0O,0u008 
1.00000 
0.99009 
OHN000 
YAMADA 
O,du0nn 
O,9udcae 
A,duana 
o,0U004 
A QUGOU 


6 unone 
0,u0N00 
OevAdnn 
o,vdgudy 
09000 
0.00000 
o,cdudn 
0, 00009 
6 .900dy 
uo, couda 
u,UNony 
Oo ,udutoa 
YevduNY 
O,e000K 
0 ebQuny 
teutyog 


COWMECT TON FILTER Fem RECEIVERS 
FUR &@ TAP QPACIAG Ue 


Frey 
Cn2) 


15,9 
20,0 
25,0 
50,0 
35,0 
ann 
45,0 
$0.0 
55,4 
60,4 
69,0 
70,0 
75,09 
80,0 
65,9 
90.0 
95.0 
100,40 
105,” 
110,¢0 
ruta, 


NET PENUCTINN Cb 


bia 

a) 
(DEG 

HE ORE 

oS 

= Aw 

et om 
el,13 
wl ts 


1it4 


St 
UR 
FES) 
ARTES 
0a 
2,¢4 
"6.2 
eve 
oud 
oe, 
ee 
#.Ce 
ot? 
ei? 
ent 
=e 
eM) 
ete 
09 
eS 
el 
e.u% 
eve 
ava 
a3 


aMPL [ 
t.Rr 
Ci: 
Rep rRE 

eels 
eala 
wele 
a,!0 
Ri) 
we th 
we 
o,f} 
weit 
0,90 
weete 
een 
ar) 
ees 
ee $5 
2,46 
ow e2Se 
e291 
wed 
weet 
07d 


eQONG0 Se 
Prine 
ar 
a) 
Abfer 
4 
@.un 
#,0t 
ab 
end 
oon 
e,un 
oud 
ah 
ee 
ee, 
eeud 
aud 
ah A 
ed 
el 
atl 
gun 
aul 
eel 
en 


VT SMatTCR PRRURG 


1 ANI 
CS, 
ivf 


Cunse 
mous 
000917 
©, ,017%uA 
e%loes 
2Nued0S 
@,nue9? 
1,0) 885 
#90418 
#00059 
@.n0) 40 
20u01? 
=,000146 
290085 
ofl? 
POO 2-4 


to wITH | 


AL 5 


MS Fwetle 


(iE. 


e$4, ru 
$3.15 
ese, A 
#$3,49 
~58,74 
esu.es 
| 36.95 
=$9,37 
e4u,a4 
fud,ou 
942.35 
=3n,?7? 
e$2,10 
wei ,%e 
web, 90 
ed¢b,io 
eer,Sed 
ecb6,ho 
=26.%o 
=$1,59 
=30,°5 


PAP we} 
uPPLIne APTER 


ae) 


eng, 45 
eh$,$7 
70,18 
=ho,o1 
eh) le 
72,94 
"o%.76 
#64,94 
ong .4§ 
eho.ed 
71,33 
265,47 
elo gd 
=H ,9?P 
eal? 
*60,32 
ehy, 7/9 
"62e,/46 
ene, /0 
eh ,64 
264,53 


$a, Pann, 


6 TAKS 


LL TER 
PASE 
bGHFES) 


» ,vouny 
#,o0udy 
#,0000y 
e,0%u00 
#,009009 
#,00u00 
@,00000 
®,00040 
#,00000 
®,uN000 
2,0000N 
#,00000 
@#,00000 
=,00u00 
*,0nduuy 
#,009000 


bPILTER 
aMPL, 
(0H) 


Wiis all St le 8 Se 


| 
| 


Cern~ove wry — 


FRE 
(HZ) 


50,0 
49,90 
45.0 


ep me ee 


55,0 
o0,0 
65,0 
70,0 
75,9 
80,0 
45,9 
90,0 
95.0 
100,90 
105,90 
110,06 
Total 


fe ee | TE, 
a oa ee RITE 


50.0. 


FrLyFR COEFF TCTENTS 


Sa ee en 


0,00000 
0.00000 
0.00000 
0,00000 
0.00000 
0,00060 
9.00000 
1.00000 
0.00000 
0,00000 
0.00000 
9,000¢0 
0.00900 
0,00050 
9.90000 
9.90000 


PHASE 
FRRUR 
(DEGREES) 


NET REDUCTION OF 


BEFORE APTEP 


03S 
#03 
o,) 
009 
ed 
ee 
el 
mel 
“01 
204 
aud 
ent 
e.u7 
"400 
203 
205 
#,.960 
#01 
e,ul 
a0? 
094 
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0.00000 
0,590000 
0,90000 
0,00000 
6,00000 
0.00006 
0.00000 
0,00000 
0.00000 
0,909000 
0,00000 
0.09000 
0,90009 
0,09G00 
N,00009 
0.00000 


CORRECTION FILIER Fok RECELVERS 
FUR A TAP SPACING UF 


PROGRAM FUR FVALUATING FILTER MATCH 


»000K2 
=.90360 
200794 
*,01345 
093143 
200709 
#,003355 
1.01664 
#00597 
*,001141 
-,00057 
00082 
090008 
290032 
200016 
200014 


1 AND Jo WITH 16 TAPS 
099040 SECS, 

AMPLITUDE TOTAL FILTER 

ERROR MS ERROR PHASE 
(UR) (DB POWER) (NEGREES) 

DERORE AFTER BEFORE arTER 
w,is 2 00 ~35,a5 #65,43 048 
wele men =$d,50 @64,61 067 
eall 000 ©34,46 "67,70 82 
ae1O 209 =34,91 °68,50 e9e 
aH 09 #35,00 70,78 094 
wee 020 © 55,58 ©69,94 288 
med 79650 ©3765, "645,47 079 
ave 990 —§39,78 ~S6,24 287 
we] -,00 e4U,R4 #67,07 e34 
ne oG19200.00 #$9,70 004 
wee 2209 94,17? #65,54 =e3l 
ee 9S =. U0 ~$0.41 245,49 =.69 
Ps 000 9 SU,4K 958,99 =1,0u 
welh 090 30,42 97,28 #1426 
eee? e090 @28, 38 “61,82 e1.e3 
a,37 @,00 27,54 #460,92 #,88 
wth we00 #28, N35 “60,62 me25 
#4 000 #2@A,23 ©75,067 055 
=o 37 oUt 240.09 965,99 1.29 
me26 my UL #33455 #63,40 1e71 
se} 009 $1.77 962,28 
MTP ATOM ERRORS 39,5196, 


ese ee ett eee a ORT PHS CON 5 |. 


290000 
*,00000 

200000 
#,00000 

209000 
#,09000 

200000 
#,00U000 
*,00000 
#,00000 
=,00000 
©,00000 
-.00000 
#,00000 
=,00000 
#©,00000 


FILTER 
AMPL, 
(Oo) 


213 
oie 
elt 
219 
008 
096 
204 
Ve 
eOf 
eG! 
002 
004 
010 
018 
ee8 
37 
043 
244 
757 
2e6 


Soest taRaen ln Cees a aot et Sn Tecan a ea ke 


2 Lame Oh Nt RS conn 2 Soe Ne a eats ea in aE cent 
ser tee eb wtaaiedd dee Aces, we 


fe eRe Se caterer 
gh Ss PN 2 a ett Sa Eee dy ded vi Biel doe nite et 
Te chee abs oo eet ee ona et ee cae te as ac Aes csetis.  wentt 


[ 
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PROGRAM FUR FYALUATING FILTER MATCH 


Ce ee : 
FV Cin Gee OO SDN TWES wy 


FYLTER COEFF YCTENTS 


0,00000 
0,00000 
0.90000 
0,900000 
0,09990 
0,00000 
0.90000 
1,00000 
0.90000 
0.09000 
0,90000 
0.90090 
0,00°900 
0,000 
0,00000 
0,90000 


0.90000 
0,00000 
0.00000 
0.00000 
0.90000 
0.90000 
0,99000 
0,00000 
Q,00000 
9,000.00 


* 0,00000 


0,00000 
0.00900 
02929000 
0.00000 
0.00090 


CORRECTION FILTER FoR RECEIVERS 
FOR A TAp SPACING UF 


FREQ 
(HZ) 


15,9 
20,0 
25,0 
30,0 
35,9 
40,0 
45.0 
59.9 
60,9 
65,9 
70,0 
75,9 
60,0 
63,4 
90,0 
95,0 
100,n 
1u5.0 
110,6 
TOTAL 
NET R 


pHa 

ERR 
(OFGR 

HEF ORE 

mi ,l6 
#105 
©. %% 
| 
751 


enucrin 


SE 

OR 

EES) 

AP TER 
2.05 


03 


e 
N OF NISMATCH ERRURS 


00040 SE 
AMPLITUDE 
ERROR 
(08) 
HEREMRKE AFTER 
#96 #,00 
ae M5 200 
«505 1) 
we04 400 
a0 #00 
oe #00 
et 200 
we] 069 
we 0 et 
0299 e,00e 
eel #,00 
oe MG #00 
we OG el 
wmeid aOl 
eel 200 
weel «,01 
o,e9 =.99 
web eV 
ae if el 
0-209 #,U1 


eWl 


290057 
#00156 


990676 


©,00965 

201254 

200205 

200009 
1.00718 
#,00492 
#0047) 
#,00166 
=,002e3 
=,00071 
#00136 
=,00025 
=,00004 


1 AND 47 WITH 16 TAPS 


CS. 
TOTAL F 
MS ERROR 
(DB POWER) (0D 


o33,74 
e34,16 
@35,17 
#36,72 
«37,17 
#37,98 
o39,88 
o43,35 
#49,00 
200,00 
46, 3/ 
*40,44 
#360.24 
53,46 
e31,41 
o39,858 
$1.45 
231,91 
033,97 
937,77 
34,460 


BEFORE AFTER 


*60,¢1 
#61439 
264,84 
#70,95 
wo4,ii 
72,84 
"68,86 
©70,04 
70,41 
#81,17 
“65,19 
=68,48 
65,353 
=61,96 
“75,28 
~59,98 
367,07 
761.85 
#61,25 
#54 ,62 
=63,20 


28,7506. 


ILTER 
PHASE 
EGREES) 


feil 
1.19 
299 
A7 
278 
069 
099 
043 
223 
#260 
o,27 
@,54 
#76 
o,A5 
~27e 
#,35 
070 
e79 
1,25 
1,43 


dn pee crete ah Oe A TERE elite eni Ht  EROTIER 


290000 
209000 
200000 
209000 
200000 
200000 
200000 
00000 
200000 
200000 


- 990000 


200000 
200000 
290000 
200000 
200000 


FILTER 
AMPL, 
(DB) 


295 
296 
008 
204 
203 
V2 
202 
201 
200 
=,00 
Of 
204 
208 
oid 
et 
226 
2e8 
226 
ei9 
07 


Sper eae i 


Sta eal, eels bu ou sit 


eter lad dieetaine nt at 


y 
| 


eh nab one an 0 are Te te LS A Se EARL NE sO at N  RNE O  AAO SAN Nn RO tO is ait NMA 
« 


nn 


clea 2 ec ciel i Selatan tentie 


dpeckaeeei 


ov, 


COVE LDH 
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piree “GOFF ICIENTS 


0.00000 
0,00000 


0400000 


9.00000 


0.00000 
0,90000 


0.90000 
1.00000 


0.00000 


0,00000 
0,00000 
0,00000 
0.00000 
0.00000 
9.00000 
0.90000 


0.90000 
0.90009 


- 0,000006 


0.290009 
6,000006 
0.00009 
0.00000 
0,00000 
0,00000 
0,00000 
0,90000 
0,90009 
0.00000 
0.09000 
0.000006 
0200060 


ene eeo lion FILTER Fok RECEIVERS 


PROGRAM FOR EVALUATING FILTER MATCH 


200087 
#,00033 
oO0ST4 
*,00096 
201007 
#,0017) 
#,000%0 


4400113 


=.00708 
#,00479 
e,001718 
#,00238 
=,00068 
°,00127 
#00021 
*,00060 


1 AND 16 WITH 16 Taps 


“FOR A YAp SPACING OF 90040 SECS, 
“rREQ: ' plaSé ' AMPLITUDE TOTAL FILTER 
ERROR ERROR MS ERROR PHASE 
(H2) COEGREES) (0B) (DB POWER) (OEGREES) 
BEFORE AFTER 68FFORE AFTER BEFORE AFTER 
15,0 o1.t4 me0H = 405 400 934,07 @59,11 1.05 
20,0 »s % 205 005 000 934,86 "60,70 1,00 
25,0. 9,8) 605  .05 000 936,33 959,68 86 
“S050 wg 04 004 = 001 938,11 960,82 71 
35,0 *,.64 ©,05 004 =, 00 938,84 61,19 039 
40,0 bal 249 el 093 290 eit, 55 #76,69 e50 
45,0 9,35 095 = 02S 00 343,46 "60,96 040 
50,0 . 4a *.06 e%2 001 44,39 @$9,03 29 
33,0 . wis 00a 001 = 600 82,75 967,00 015 
60,0 9,09 001 == 490 0007200.00 =74,09 00! 
65,0 15 001 e059 01 948,55 64,63 e.i2 
70,0 022 001 905 00 U3, 2K 969,54 °,23 
75,0 225 04 = 08 091 940,41 =59,68 #28 
80,0 ny 004 well 000 936,38 #70, 74 Ory] 
85,0 off 203) wale 000 =$4,72 ©65,90 ~.08 
95, 0 #64 =,09 o,18 200 #34 ,67 56,29 Se 
100, 0 #,7%8 204 =e lS 000 #$5.46 ~64,35 e82 
105, 0 ©1,02 7203 2,09 e¥1 237,33 -64,31 299 
110. 0 © .9% 206 a,92 2,01 e4H1,5§4 #62,58 298 
TOTAL ay) a4 09 090 937,00 —63,31 
24,3008, 


NET REDUCTION OF HISmatcH ERRURS 


290000 


#,00000 


600000 
090000 
900000 
200000 
400000 


#,00000 


200000 | 


#,00000 


290000 


#,00000 


290000 


»,00000 


200000 


#,00000 


FILTER 
AMPL, 
(08) 


#06 
*,08 
°,0% 
#04 
#,04 
@,03 
#,02 
»,02 
#,0! 

200 


FEF TA TEINS Fh TE SEE PERE SS TENET TERE PIS “ 
: 5 a ie a a inn : 
: 


oo We Free eat: abe 
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cape a een ere an BRAN en ee ROU Beers ne 


PRUGRAM FUR EVALIATING FILTER MATCH 


OeEneVeuwue 


CORRECTINN FILTER For REC 


0.00000 
0,00000 
09,00000 
0,00000 
9.00000 
090000 
0,90000 
1,00000 
4.00000 
0.00000 
0,00000 
0.00000 
0,9000% 
0.00906 
4.00000 
6,00000 


FrhgeR COEPRYCTENTS 


FOR A TAP SPACING Ur 


FREQ 


(HZ) 


15,6 
20,0 
25,¢ 
30,06 
35,0 
w0,0 
45,0 
50,0 
55,6 
60,0 
65,6 
19,6 
75,9 
69,0 
8S,0 
90,0 
95,0 
100,0 
105,06 
110.9 
TOTAL 


phHaSeé 
FRKAUIR 
COEGREES) 
BEFORE AFTER 
= 64 #,05 
«6a 20? 
#643 200 
«$9 ae 
= 60 e,0e 
«Sy #,ut 
© 45 200 
eo37 503 
wits 095 
0,09 0A 
~t9 909 
«3h o,th 
3) #45 
053 20) 
. 34 oot 
#04 205 
= 84 ean 
oi 07 a,ii 
ela) ate 
gas ei? 
294 


0,00000 2,00048 
0,90Q000 ©,00094 
n,00000 200309 
0.09000 = 00809 
Q,99Q00 293150 
0,00000 ©,00295 
G,90009 200247 
0.00009 1,00243 
0,00000 ©, 00286 
0, 00000 2, 00075 
0.00000 000289 
Ue 90000 2,00365 
0,00000 #,00086 
0,000900 ®,00009 
G,00000 #00020 
70,00000 @,00045 
ELVERS 1 AND 19 wITH 16 TAPS 
20040 SECS, 
AMPLITUNE TOPAL FILTER 
ERRGR MS ERROR PHASE 
(vA) (08 POWER) (COEGREES) 
WER ORE ARTER BEPORE AP TER 
#0e #,00 *39,52 265,75 259 
w.42 200 939,00 967,68 164 
a,0e 200 39,07 #68,54 e64 
#91 720 @40,49 768,63 62 
a, O) eat 39,97 #6e,/1 258 
00 @,(0 49,57 ©74,93 053 
20 209 42,17 #70,93 245 
Pe | e OG 244,35 #63,30 234 
at 200 951,05 e6d,e! 020 
0,90 ©, 008200, 00 #66,94 fe 
«#2 we, ul oi? uo #6) e219 
#99 ee a4$,74 Oh. e,39 
oe 9 200 $7,480 °63,09 e,53 
wld 201 34,05 ©59,91 #52 
we 2 @,00 w $2.63 070,36 we 
«22 @e0! #32,61 57,84 26 
2,70 #,09 34,06 =75,69 053 
welt 0G w§4,44 255,66 996 
ae OU oUt ©$6,9) 58,86 {peed 
004 &,02 =$9,71 =50,08 422d 
299 001 =$6,87 ~61.52 
24,4506, 


NeT SeuLer Tk OF M19MATCH ERRURS 


m aad ‘ 
“oc ccetammni canal tt AONE 


,00000 
#00000 
290000 
@,00000 
200000 
#00000 
299000 
~,09000 
200000 
#00000 
2 90000 
2, 90000 
200006 
#00000 
200000 
#,00000 


FILTER 
AMPL 
(08) 


anita ster withie viata Holla ving 1 Bho maameiee fg 


oe, Ot ee 


co neice! 


FILTER COEFRYCTENTS 


PROGRAM FuR EVALUATING FILTER MATCH 


ILTER 
PHASE 
EGREES) 


$,a8 
3.73 
3418 
2.57 
2208 
1268 
1,29 

Ad 

037 
#95 
we 34 
2,60 
2,7) 
=.4e 
e,2e 

60 
1,79 
Yale 
‘AgAl 
4,63 


1 0,00N00 0,00089 000248 
2 0,00000 0,0uU0Cn ©, u2e2 
3 0,00000 0,909000 201588 
4 (00000 0.00009 weO1751 
5 0.00900 0.00000 eO3S704 
6 0,00000 0,00000 © .00568 

q 1 0,00000 6.09000 2.01972 

: ) 1.0900 0.09090 1,008)1 

q 9 0.90000 U,00000 =,04674 

be 10 0,00000 0.09000 e107! 

\y 0,00090 0,00000 #,01012 

: le 0.90000 0.00000 ©,0u4s0 

‘ i} 9,00000 4.00000 e,0088§ 

a lu O,000g0 gO ,uonana @,0G145 

7 15 0,0990% 0, 09000 #00220 

| lo 0,Qu090 0.99000 e,Oulel 

: 

i CORRECTION FILTER Fok RECEIVERS t AND 20 WITH 16 TAPS 

( "BOR A TAB gPACING UF 20040 SECS, 

i FREQ PHASE AMPLITUDE TOTAL F 

iE ERROR ERROR M$ ERROK 

1 (HZ) COFGRFES) (UH) (DB POIWFR) (7 

b: GEFORF APTER HEeDRE AFTER GEPIIRE AbTER 

| 15,0 94.0, 18 e4G 01 @ 21407 ~50,20 

4 20,0 3,87 Pay es e01 @29,51 @50,44 

E 25,0 o3i44 27 o4§$ 201 22,55 ©56,32 

t- 30,0 2,60 =,u4 039) 01 24,55 956,75 

35,0 e2.en ele 035 wu! “25,35 55,25 

: 40,0 el 69 #,0) o 30 20 ~26,66 “75,60 

f 45,0 ol 2% 205 oe3 000 29,292 960,04 

bs 50.4 =.7A 106 oi? ofl 33,20 ©57,78 

t 55,0 o .3a eu PRU) meu 039,04 =73,14 

; 60,0 0.9% m0 hedb 04Ne200,00 961,19 

: 05,9 $9 ra esie weit =36, 46 #59 ,40 

L 70,0 x) ou! we 25, U0 30, A7 967,30 

j 75,0 207 504 we 89 oU1 27,40 958,14 

p 60,0 2°? 208 255 evi 25,94 56,00 

i 65,0 + | oUt a7 090 22,96 “73,82 

: 90,0 ©.869 001 + wh ed 921,54 950,00 

95,0 ot 4a @#,04 #AS w,Ut ~21,94 957,41 

E 100,90 «3,19 oO Lag 79 001 22,02 =61,68 

i 105,09 4,15 007 069 20? 23,50 54,50 

110,09 e464 "203 0650 9,03 wehyt! ©55,97 

+ ToTar 23a 007 46 Pr | e23,A4 955,72 

; NET REDUCTINN OF MISMATCH EKRPURE 31,Ab6NB, 

i 


2900000 
29000y 
200000 
200000 
#,00000 
2900090 
290000 
290000 
@,90000 
.00000 
500000 
200000 
#00000 
¢90000 
#,009000 
290000 


FILTER 
AMPL, 
(DB) 


7,47 
oud 
=,42 
#359 
#135 
@, 30 
7.23 
we1l6 
2.09 
090 
all 
225 
040 


i 
; 
a 
4 
¥ 
4 


fair inne tLNs 2 i ta ict peal Teele cial: aceite tile a 


se onc ine ha ht atl ieee Ot Ut ae ar 


j 
{ 
| 
4 
ng 
{ 
4 
! 


en ee ee ee oe ee 


1) OS ee das! 


[ad 
SO SGtFs eV £CwAN HK 


0,00000 
0,00000 
0.90000 
0.900000 
0,00000 
0,00008 
0,00000 
1.90000 
0,00900 
0,0045V00 
0,9000U0 
0,00000 
0.00000 
9,0U900 
0,00000 
0,900000 


216 


FILYER COEPFECTENTS 


0.09000 
0,900990 
0,90000 
0,09000 
0.000090 
0,009000 
0.90000 
0240000 
0.09009 
O,V9UNG 
O,0000¥u 
0,0900N 
Og UNGIG 
),00600 
0,00uN0 
O,GOU00 


CURRECTIOM FILIFR Fok RECEIVERS 
FOR A TAp ePACING UF 


FREDO pHAaSE 
ERROR 
(H2) (OFGREES) 


bEFURE APTER 


15,0 217,45 35,79 
29,0 66,77 36.91 
25,0 38,4, 19,73 


30,0 920,65 923,44 
35,0 moot 29,83 
40,0 ©87,9,0547,70 
45.09237 6901249,65 
30,9 244.4) ele,od 
55,0 965.37 @44.45 
60,0 0.0m 918,41 


a ae Ce en ee ee 


Fe ae EEN Ea a Ae abe gt eS re Males ea ae 


05, 09205. 3% 
70,0 215.26 


99,36 
#91.28 


75.9 ©40,79%$06,69 


BO. =HA 36 
85.0 194, 
90, 08184 Be 
95,0 227, % 
100, #68, 34 
105,9°254 66 
119,0°196, 09 
TUTAL 156,54 


$1,356 
#32,.09 
309.76 
65,25 
316,67 
64,1 
10,49 
152.26 


PROGRAM FUR EVALUATING FILTER MATCH 


606656 
#4410) 
#,30999 
*,5504u 
©, 24234 
@,63814 

PAY 2-1.) 
*,61676 
#21460 
2.04348 
© 414090 
#,58114 
©, 05589 
©, 560564 
*=,1e638 
©,eine? 


1 AND @1 WITH lo TAPS 
e040 Secs, 


AMPLITUDE INTAL FILTER 
tCRROP MS ERROR PHASE 
(AR) (De POWER) (PEGREES) 
GRRLR AFTER HERORE AFTER 
a. SS o1.¢e9 5.1) 74,89 ™181.67 
e.4o ©5,67 050 = * 5,45 29,85 
ae5/ Pate | 3,94 =9,36 e1A,73 
009 e.16 99,80 08,35 22,43 
e236) 96,13 0Se 90,04 59.28 
@eeh§ ae.93 2,5) 9,346 =2259,74 
me 258K 4.46 $3,890 107,97 
0330 97030 4,00 5,34 © 257,09 
093 16,00 eld 71,56 15.42 
1.90) #F,630200,00 93,45 @18,A1 
e,62 @9,7h 3,09 87 364,72 
098 #4,.50 5,17 216 306.53 
| a5,4?7 #375 e244 2®Ph5,9) 
eS? e446 aha =2,03 119.7) 
eo9S 94,10 5,76 94,55 9226,94 
e20 e556 §.de 2,45 UDO, 
0F2 99,95 97,49 &2,67 91.200 
1,89 2H, 79 =.03 e4,47 3a7,0) 
Pere) 15,47 2.54 94,19 JIRA Ab 
5,23 2.39 5,14 14,13 206,89 
1279 $04 2.91 91,91 


NET REDUCTION OF MISMATCH FRRURE 


GQ ,AeDR, 


FILTER 


@,00000 
200000 

#,00000 
290000 
290000 
200000 
200000 
299000 
200000 
090000 
200000 
200009 
2090004 : 
200000 4 
290000 
299000 


aaa i Sl a Hts ne ada ste Fst he eta” aml nel 


wrce ee ie a 


AMPL, 
(08) 


o,94 
74,6} 
38 
#2,08 
e5,77 * 
2,10 
2.19 
@7,63 
16,63 
©9.,63 
#9,13 
#§,59 
5,88 
3,87 
03,48 
“3,76 
#10,87 
#10,608 
#16,90 
#2,04 


SE ae ee ee ee ge age 


Se Oe ee Oe ee ge ee 


Ea Te ee ee 
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PROGRAM FUR PVALHATING PILTER MATCH 


Greve wewhw = 


10 


FILYER COERFTCIENTS 


\ 


0.90000 
N.9u000 
0,000G0 
0,00000 
0,00000 
0.90000 
0,d0u000 
1.00000 
0,00°00 
0.00000 
G,90090 
0.00600 
0.90000 
O,009Q)0 
0,00900 
0,0u000 


0,90000 
0,09090 
0,00000 
00,9000 
0.40000 
0,00000 
0.09000 
0.00000 
Q0,00009 
0,40000 
0.09000 
Oedhudy 
0.00000 
0.00009 
@,4690490 
0,20004 


CORRECTION FILTER FoR RECEIVERS 
FOR A YAP SPACING UF 


FREQ 
(H2) 


15,0 
20,0 
25,0 
59,0 
35,0 
45,9 


TUT AL. 


NET PEDUCTInt 


pHa 

ERR 
(DEGP 
BEFORE 
© 8% 
0965 


et io 
1,8, 
e2.%q 

9A 


SE 

He 

EES) 

AFTER 
#290 


200062 
=,00207 

2007e4 
#,01206 

001390 

2000648 
=,00636 
1,0104$3 
#,.01365 
@,.00202 
#9028? 
#,0unse2 
#900948 
2.90004 
#,9Q00e4 
2.90008 


1 AND @2 WITH toe TAPS 


20040 SECS, 
AMPLITUDE TOTAL F 
ERRIIR MS ERROR 
(OH) (De POWER) (0 
RFFORE AFTER BERORE APTER 
05 #,00 36,12 -83,63 
e094 = 0M 035,10 980,358 
04 209 = 34,33 65,77 
205 a, 01 © 36.54 265,24 
oS 200 2©$6,39 966,600 
a3 000 37,32 972,29 
ele 2,00 ©39,45 =62,29 
202 000 eit Ae 58,01 
oO) 400 47,20 "66,88 
e090 0100200,00 =62,69 
we0S QO 944,49 965,74 
eed eed o3A,76 265,41 
welds 00 835,08 960,65 
meee eut =30,9e #66,3! 
e350 090 e2A,85 964,97 
o.39 =,ul w27,A$ ©60,2e9 
we ilg @.00 028,04 #59,44 
eet ou 2A,09 69,79 
ee $5 091 229,80 "60,10 
229 #,01 #32,45 764,65 
ee@’) 200 #o3a,%2 765,09 
DF MISMATCH ERQURS $1,070, 


ILTER 
PHASE 
EGREES) 


08S 
094 
096 


092 


e46 
77 
064 
e47 
27 
013 
0,23 
2,49 
#70 
a, ,7? 
#43 
e.,e\ 
045 
1.20 
1,45 
eet 


#,90000 
290000 
#,00000 
290000 
© ,00000 
299000 
#00000 
290000 
#,00000 
290000 
#900000 
296000 
@,00000 
090000 
#00000 
220000 


FILTER 
AMPL, 
(De) 


@,05 
#,04 
@,04 
2,03 
=,03 
#03 
e,02 
02 
#,01 
200 
203 
a0? 
eid 
e2 
230 
238 
42 
042 
035 
ed 


wend ales Mined a mn etl tar a ill 


+e ines Ae el Laelia at alee Siti 
Abie de it, 


FE ap eR - ee ae ac fs aT bt Bs 
Ye TE CE TE ETE TORRE PES BE TEN I 


Pos uawhcmbhtbed le Oe 


OE pene en de en ne a I Ne TTD: 
+." 
218 
PROGR) FUR EVALUATING PILTER MATCH 
FILYER COEFF FCTENTS 
i 0,00900 0,00000 #,00020 #,00000 
é 0,00090 0.900090 @,00176 200000 
3 0,00900 0.90009 200478 @,00000 
« 0,00000 0,090000 =,009H6 990000 
5 0,90090 0.00000 200830 #,00000 
6 0.90009 ¥.00000 00637 290000 
7 0,00900 0,09000 090251 #,90000 
8 1.00000 0.00000 1,01088 »00000 
9 0,00000 0.00004 00834 ®,900000 
19 9.00000 0.00090 ©,9Q940§ 900000 
M1 0.00000 0,00000 200106 #,00000 
12 0,00090 0,00000 #001356 200000 
1a 0,90000 0,00000 #00008 299000 
15 0,90000 0.00000 200036 #00000 
lo 0,90000 0,00009 #,0C 026 200000 
COPRECTION FILTER Fok RECELVERS 1 AND 23 WITH to TAPS 
FOR A TAp SPACING UF 00040 SECS, 
FREDO pHaSEé AMPLITUDE TOTAL FILTER FILTER 
toe RRR M§ ERROR PHagseé AMPL, 
(H2) (O66. 4) (v8) (OB POWER) (CORGREES) (08) 
BEFORE « «ER bEPORE AFTER BEFORE AFTER 
15,0 e477 09} e,ld =,00 $3.53 e74,77 048 18 
20,0 @ 64 #,02 oe? 290 2§2,9e 70,784 e62 ei? 
25,0 °.?4a @,00 o15 209 33.38 @978,08 o74 eiS 
39,0 o.7a ve eei3 000 o$4,70 71,09 280 0i3 
35,0 #86 Pain well 2,00 «38,02 275,97 2 80 all 
a0,0 e 7a yg ee a: =,00 #3S,83 74,52 7d 208 
45,0 = 6% +! ee 000 # 57,86 72,603 e6e 206 
LP) oe 4a = 01 aed 2000 41,32 #72,62 e47 204 
§5,0 #25 Pa’ | #2 000 946.91 ©72,87 oe? 002 
00,0 0,05 o0l %¢9 200"9200,00 $69,847 PLB | 200 
65,0 eal 09 @,00 w,00 o4S,16 ©67,/72 w,3i 2,00 
70,0 Ou e022 a 0 39,30 067,54 wht 02 
75,0 279 ele 2,95 Pan) = $5.35 #71,58 #,97 208 
60,0 a #,03 aeil Paint 032,44 ©61,57 ei,et4 ell 
65,0 iin eOl ee? 00 $1,207 #75,38 01,09 el? 
90,0 8G 0S e2S UL OS1g20 © 40,27 081 022 
95.0 "37 600 wg25 #00 952,50 #68, 21 0,37 28 
100,90 ell? @,06 #,22 200 053,98 960,88 eff 23 
105,09 Su #,05 eel 001 37,43 262,47 50 016 
110,0 e564 ei3 of? 2,01 243,79 956,00 e469 296 
ToTar 2°? 204 ols 000 54,38 964,74 
NET PENUCTIOAN OF MISMATCH BRRURS 39,3708, 


NE eer eee eS ata eae ae SEES ee EO OO ete E: Se ce Pe mbna eS e ken nn aeRO Een ek ree a ee 


@owvwe ewan — 
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PROGRAM FUR EVALUATING FILTER MATCH 


FILTER COEFF ICTENTS 


0.00000 
0.00000 
0,00000 
0,00000 
0,090000 
0.90000 
€.00000 
1.00000 
0.00000 
0,00000 
0.00000 
0.90000 
0.00000 
0,9090000 
0.00000 
0.90000 


0.00600 
0.000090 
0,00000 
0.90000 
0,09000 
0.00000 
0.00000 
0.99000 
0,00000 
0.00009 
0.00009 
0.00000 
0.00000 
0,00000 
6, 00000 
0.00000 


CORRECTION FILTER BR RECEIVERS 


FOR 


«PREG 


CH2) 


15,4 
20,0 
23,0 
39,0 
35.0 
40,0 
45,0 
50,0 
55.0 
60,0 
65,0 
70,0 
73,0 
60.0 
3.0 
90,40 
95,0 
109.0 
105.0 
110,09 


TOTAL 


A TAp SPACING OF 


200133 
*,009520 
001283 
#0197) 
e088) 
20078? 
2.0068) 
1,022) 
#,01306 
#,00076 
#,00264 
00043 
#,00078 
000053 
=,000186 
200008 


1 AND 24 WITH to TAPS 
00040 SECS, 


phase AMPLITube TOTAL PILTER 
ERROR ERO) M§ ERROR PHase 
(DEGREES) (DH) (DB POWFR) (NEGREES) 
BEFORE AFTER SEFORE AFTER BERURE AFTER 
©, 89 00200 wate 0G @$U,10 70,19 09) 
ol ty *.02 well #,00 32, ,u8 269,25 Lell 
ol.2e @,0! w,10 eC0 =32.25 $66.15 1,25 
of 3; 000 = 909 10 32,83 $09,600 1.32 
oid; #00 o,17 avO 232,76 °77,26 13) 
el to 002 me 000 ©33,30 =09,71 tel 
1.0 204 ee 93 #200 #$5,09 ro3,ii 1204 
e 5a #210 ae) 000 e337, 04 56,15 078 
7.4m 01 ew ™e00 042,43 ©69,22 245 
0,99 005 9,00 000"200,00 ©59,31 205 
43 02 we Nd 2,00 o#u1,79 °67,49 e,4)} 
oan 2.00 0298 #,9!1 =35,35 =64,68 #9) 
1,27 2,08 eel elf 931.56 @57,14 #1,%35 
1,64 a0! wea? 000 @27,50 =74,50 #160 
1,34 005 = wa J 091 ©25,34 °59,50 °1,50 
249 205 »,56 7,0) 24,48 ©59,49 #,94 
eis #.09 264 #00 724,73 °57,45 e04 
el.@s #0! 264 100 924,70 © 72,08 1.23 
e2.3oa 200 0955 oV1 #26,3] ©6),46 732 
02.8% 096 wm e4t met 929,31 §61,73 2.92 
1,34 204 030 090 @28.67 =61,27 


NET REDUCTIMNN OF MISMATCH ERRUR® 


32,5906, 


RR nO ERE SEC EST a 


#,00000 
290000 
©,00000 
290000 
e,00000 
090000 
#,00009 
290000 
*#,00000 
200000 
#00000 
099000 
#,00000 
200000 
*,00000 
29000 


FILTER 
AMPL, 
(Db) 


“a 
4 


Ti ie Far ill, ats a ne ee Re tds ta 


PEO Fer ae eS 


Pee athe leh Sek ee le, 


sie a ctl nee alia * as tenella 3S tees Sebinatiss'! «dg nada tab bbe nee et 


; 
4 
: 


Oi Eee Ce ef OO eee RST Te See fh eee pe ee 


De ae ee NE Meee Oe pee eg eM eae | en ee eg 


SR Ee Re oie een ee es MS) Pees ee ee eee 


Set ROS eS ee a ee ee 


gt CUR: a as YAP NBR ee ye nt a ere 7 alg 
220 
PROGRAM FUR EVALUATING BILTER MATCH 
PrLTeR CORRE ECHENTS 
1 0.000 2.00000 ©,00055 
2 0,00000 Ve 9V00 ©, 90109 
3 0,90000 0,00uU00 00406 
) 90,0008 v,00000 2.00883 
5 0,00000 0.09000 020632 
6 Nh, O0uvV08 0.00000 090495 
7 fh. Ounno 0.00009 200101 
4 1,00000 0,000 1.00843 
9 0.03009 0.00000 090223 
Vy 0,0Q9n00 0,V00N9 e,udel 
1} N,00000 0.00009 090146 
le 0.00000 n,anony ®,001)17 
13 0,90u000 Ue UQaNG 990090 
ld 0,.9u0u0 0,99000 #,00055 
is 0,00000 Q,UNOHg 000047 
le 000000 o,v0u0g #,9U018 
CURPECTION FILTER Fok RECEIVERS 1 AND 25 WITH 16 TAPS 
POR A JAP SPACING Ue e09N0 SECS, 
FREQ pHaSt AMPLITUDE TAT aL PILTER 
ERRON ERROR MS ERROR PHASE 
(rid) (DFGREES) (OH) (Do PiweR) (COEGREES) 
BEFORE AFTER uri ORE AFTER BEFURE APTER 
15,0 °,22 ee eels het 936,76 e68,32 oa4 
20,0 eoay >.ue wel 000 935,75 ©66,65 039 
23,0 e.5e e.u3 mete 00 235,46 266,96 253 
50,0 °.Sa 04 wel 000 936,96 964,05 ehe 
55,0 ".94 ant we? mean 36,87 =73,5A 065 
40,0 S| men mel weld 37,44 75,09 06) 
a5,n = 53 =.0e 0204 Pen) =$9,297 e7),51 Se 
39,0 a) #02 ae 3 oe, ut our .us #70,05 Pane) 
55,0 ° 2a Qt ee} 000 948,08 @7),2)1 eu 
02,0 0.00 vie Neu 0V99200,00 969,20 202 
05,0 229 Ot wey sel e46,0) "66,62 °.28 
79,0 oon e293 well HebM mA eee 965,63 eh) 
75,0 "2 200 wef oY a$6,t7 ©79,39 e.9)] 
60,9 1% -.02 0,09 eC $3,581 ©63,98 71,06 
65,0 1 065 Pap weld out Ce Yael) #=73,62 ©1095 
99.0 24s 005 mee e.ul e$e,nl P6013 a, 8} 
95.0 4a ett mee e200 $3.06 69,06 ©.42 
100.0 #606 ub me AU 000 938.19 960,865 000 
105,0 #,3— 2,05 0,13 01 59495 @h2,5h 033 
110,90 °.37 033 ee N95 yt B46,aS 957,77 050 
TUTAL 2 5A 008 ofl V0 @38,R2 why, $1 
NET REDUCTINN OF MNTSMATCH FRRUKE 24,4906, 


®,00000 
.00000 
e, 00000 
290000 
#,00000 
200000 
=,00000 
200000 
®,00000 
200000 
©, 00000 
200000 
#,00uU04 
299000 
=,00000 
299000 


FILTER 
AMPL, 
(De) 


o13 
eid 
ei2 
01d 
209 
007 
eS 
003 
Ve 
000 
*,00 
Vi 
204 
009 
elAS 
219 
we2 
sed 
04 
208 


hitb Ae nae dase 


wh ia A ah cate ear wat i OM ae wai 


ee cake i RS Ae a 


a 


Frurvkre COLPR IG TEUTS 


1, 00600 
0.00000 
O,ucot 
0.00000 
0,0u0n0 
0.00000 
O,00n90 
{,0vo09 
O,00000 
A.Nu00u0 
ve Ousyd 
O,QU0YQ4 
0,0900G0 
O,0uG00 
1% 0,9000% 
lo h,Q00n00 


FCevVvet Ee tewFvVELE WA — 


CURRROETION FILTER Frit Reve 


221 


0,00Q90u 
O,u0ubYy 
0209000 
0.00000 
0.99000 
0, V000Q 
0ebG009N 
0,V9UND 
0.90000 
re RU a 
UeVOudy 
y,UCKEND 
0,unnn0 
vu _gulyuly 
0,000n9 
u,uNnng 


LIVERS 


PROGRAM FUR EVALEATING PILTER YATOW 


200020 
=,n01s6 
000% 14 
=,009%2? 
093078 
90109 
200594 
1.60718 
2002e2 
#,00375 
007A 
@,A0i74 
200050 
@,0009) 
00012 
=. n0NkWe 


Oe es ee et 


1 AND @@ WITH to TAPS 


FOR A TAp QPACING Le 20040 Sees, 
FREY PHASE AMPLITUDE TNT AL FILIEK 
ER pte BRRO® MS ERROR PHASE 
(Hd) | (DeGpEES) (eR) (DR PMWER) (DEGREES) 
i i BFEWE APTER BREONF ABTER tiFRIWE APTER 
: ' WS,0 9,65 aS wel aU OF3,K9 endo ohe 
‘ f eu,n = 66 aul eel 200 eSu.Ae “67,07 e468 
H e5,0 # A 04 erle eft ©$4,9% e61,16 efh9 
' 59,0 9.7% a Se | e,0! ©35,?%b eh),77 069 
t, 35,0 Sn) met oY m0 @sm,30 965,96 a6? 
1 a0 n LR | aon wef? Para) =@$7,34 eAe,1A AS 
: G>,0 oS a, rh) 069 939,57 =65,05 055 
é 50,0 way ens wee oUt 941,94 #©59,23 e4e 
95,0 e,26 000 902 4 HU7,420 969, 56 025 
60,n 0,97 at Nety elde200,00 204,78 203 
) 65,0 wea oS me Mt meu 047,23 @he, 76 eye 
10,0 24% 2.04 eels wev0 edA,3) 962,50 ou? 
75,0 e Oh e,yaa cell's eft 9$4.5ea 959,05 2ehA 
BOO .7? out eel e00 eSU,KU 069,60) eo 
65,6 2 OA 03 eld 000 933,41) 964,03 hu 
: 90,0 .3? OS wet) UT 853,06 957,58 ote 
} 95,0 AR UF we kv OT OSM, T7 MSHA 014 
| ; 10OU,n e@,6~ 000 welt 00% @$5,4/ 966,93 ete 
| 105,09 el lng es ea nt out @37?,hu ent,73 098 
: VL0,e el da oJ 0 oe eel 240,92 #58,05 1.10 
. Tula 3) vd el} 09! 935,89 eb1,54 
NET REDUCTINN OF STSsatCH FRRURE 25,45Nb, 


FILTER 
AMPL, 
(0b) 


iS 
014 
iS 
el 
09 
007 
V5 
093 
eG! 
200 
V0 
00? 
6 
ell 
oi6 
119 
e0 
ei? 
209 
2,03 


it at al atl lm i 


q 
: 


SRE Tee ELE ITE EE 


AE SP EET LT I, OE TF FREE 


siete pete] arrgerngprerone yp em 
fee eS SREY, SEE LTTE 


we SoeaewF FSesw— 


—— 
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GURRECTION FILTER Fok RECEIJVERS 
FOR A TAP gPACING OF 
Paty 


(m2) 


1354 
20,0 
25,0 
$0,0 
33,9 
a0, 
as, 0 
50, 0 
55.0 
60,6 
65,96 
79,9 
75,0 
80,0 
05,0 
90,0 
98.0 
100,0 
105,0 
110,06 
TUTAL 


PROGRAM FUR EVALUATING FILTER MATCH 
FILTER COEFFrCrENTS 


0,00000 
0,000u00 
0,00000 
0,00000 
0,00000 
0,00000 
0,00000 
1,00000 
0,00000 
0,00000 
0,00000 
0,00000 
0400000 
0,uv000 
0,00000 
0,00000 


0,00400 
0,00000 
0,05006 
0,00000 
0,00000 
0,00000 
0,00009 
0,00000 
0,00000 
0.00000 
0,00000 
0,90090 
0,00000 
0,00000 
0,00000 
0,00000 


2000280 
e,00207 
900870 
2,009S8 
,00958 
200390 
©,00359 
1,00879 
@,006)1 
#00386 
=,00108 
e,00082 
200016 
2 00042 
209008 


@,00033 


1 AND 27 WITH to TAPS 
»0040 SECS, 


ehaSeé amMPLI TUDE TOTAL FILTER 

erank ERROK M8 ERKOR PHast 
(Oe GaFES) (08) (08 PNWER) (CDEGREES) 

BEFORE ABTER BEFORE AFTER BEFORE APTER 
° ALY) 94 e,? @,00 39,37 7Ao,)) abe 
bad ‘75 @,00 o0S evo o§7,$5 784,57 eve 
® ova #,00 2203 290 e37,10 784,15 278 
on a0! e,02 204 036.17 73,47 278 
aa | 200 oe 2200 38,18 ©78,10 73 
= 66 #,00 oO) e#,00 238,73 #77,59 265 
o, Su #,0! me) 00M 040,49 975,14 54 
en a,00 #00 @,60 83,9) 982,74 039 
@ 2 Pap 20 0% 049,50 270,09 e2e 
0,97 00 0,90 0090200,00 &79,38 #.00 
229 201 e,%) e,uo e45,6$8 269,90 #,e/ 
294 #.02 @,04 eend 940,13 266,85 «57 
083 002 =e 06 009 @35,86 ©71,59 o,82 
98 eo) e,14 200 032,81 ©60,46 #,94 
86 #,0¢ o,@i 200 #30,49 ©74,65 #,46 
20a eu 0,26 #01 #30,2a4 =62,¢6 255 
205 000 wg SL 00 0 S0,A3 972,88 °,05 
eo 55 #03 a,30 200 o31,25 265,08 052 
#1 my #,02 wad out 235,31 =60,57 099 
“tet 207 wale met #37627 wba, d2 02) 
00? ei 200 54,58 966,18 
NET bepuctian Op MISMATCH ERAURE 33,6006, 


+ neetab 2 


Geta rst 


#,00000 
,00000 
&,00000 
2.00000 
©, 00000 
999000 
#,00000 
290009 
#,00000 
200000 
@,00900 
»90000 
#,00000 
200000 
#,00000 
200000 


FILTER 
AMPLe 
(2B) 


pao seca eae eA el itn We 0 an ACRE OTEID EISBN NA RE NO LAO 


ee 
| 
x 


| 
: 
i 


sad Soggy 
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| 
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PRIIGRAM FUR EVALUATING BILTER Martcw 


ome oe Ow oe oe ow 
FSRATwUAK§ CEI ME WAH 


FILTER COeFPecrenTs 


0.000400 
9,0U000 
9.00000 
a,a000n0 
0,90000 
900000 
0.00000 
t.auaan 
8,000%y90 
9000 
0.00006 
0,0uU000 
o,faaan 
A.ducun 
O,0u0Qg0 
0.90800 


0,N0uUNY 
N,uv000 
0,Vv0u0”U 
0,U9v00 
0,90000 
0,00000 
0,90Q9HNn 
0.20009 
00,9000 
O,00N04N 
v,00000 
U,000FO 
0,00)0y 
0,¥n000 
0, U0uo0 
O,uud, 


e006 S6 
=,002¢e2 
000603 
*,0115e 
09100] 
™ 200020 
=.00Sa) 
1.90904 
»,00898 
e,fuloe 
=,00%4§ 
=. 0026 
@,000S6 
290009 
@,0008} 
000052 


GURRECTION FILTER Fre HECK VeRS 


1 AND 28 WITH to raps 
Fim A TAR SPACING Ue 


00000 SCS, 


FREY pHaSt aMPLI TUDE TOTAL FILTER 
PRetir " ERROR MS ERROR PHASE 
(n2) (DEGREES) CuK) (D4 POWER) (DEGREES) 
BEPORE AFTER BRE RE AFTER BERORE ABTER 
15,0 ed mat oO1 out aUtgre 954,10 oto 
20,9 © $6 alt 02 oll 943,76 *52,46 46 
eS, o.47 008 wel] 7e)0 941,77 =61,5! 53 
30.9 #.4n e.u7 wel? e,0} 28N 20 ©§7,06 233 
35.9 © 8&q 07? we 7290 PHN.) eSB, 06 Se 
aon e,4s eu 09Y eOF 42.02 958,47 049 
asa evan A } we MeO dk P64, 14 243 
50.0 e 37 e,03 000 =,00 ead sie #66,53 035 
$5.4 eta eve eed Me 850,64 967,53 e20 
60.0 0,00 Cn | 0,00 eC1Le2y0,00 262,068 w,0) 
65.0 wen =,00 we3 eel 944,96 ened? 7026 
Ty,0 Ta) ee eels met wh9 ey "68,93 #51 
75,0 ata ou oe1d eV @$6,05 64,02 2.70 
60.0 ola edt wela 000 #32.te ©73,18 ee75 
85,0 293 003 wete 009 929,99 64,9R 060 
90a as ov) oo55 woul 929.07 964,16 eau 
95,” elds 1% ae) #90 29,3) “Ld,23 ete 
100,89 0 Ry ott asda oS! 029,99 #55, 74 095 
105,00 #154 ee, wid] eUl ost, uu PAYOR 1,50 
110,40 


wl Ao 2,04 o.'9 2,1 2$4,28 63,07 ires-) 
Tuva, | 204 el? ot} @ $3, ay -56.,27 : 
NET REOUCTIAN OF MESMATCH FRRURe 24,0300, 


@,00000 
#,00000 
#,00000 
#,000090 
#,00000 
#,00000 
©,00000 
#,00000 
©,00000 

290000 
#,00000 
#,00000 
©,00000 
#,00000 
®©,00000 
#,00000 


PIETER 
AMPL, 
(06) 


se 
a { 
alk Si emi ell cane LD acl 


ae nett. Te ee 


we 


fe SS ee Se Pa %s et Se meee aa Serie eos . 
aad Mineo 9 tn te nan yer erent SF tbs ements ot 
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PriluRaM FUR EVALUATING BILTER MATCH 
i 
FILTER CEFF ICTENTS i 
| i 
! 0.00000 0.00000 200056 200000 4 : 
é 0200004 0, 00000 #,0032¢8 #,00000 : j 
3 0,00000 U 290000 000753 290000 ; { 
4 0,90000 0,0°000 @,01202 ®,00000 3 
§ 0.00000 0,90090 090907 200000 j 
f 0.0090 0,00009 Ole =,00000 3 4 
? 0.00000 0.09000 @,00093 900000 : 3 
) 1,00004 0,U0GU 1,01Al2 #,00000 i : 
9 0.00000 0,00009 200080 690000 ij 
‘ lo 1.00000 0,vou00 ©,0032$ #,00900 : ; 
1} 9,00000 0.9000 20000? ¢00000 i 
r. le O,dung0 O,N0000 #,000860 #,00000 : : 
15 0.00500 O,00uRY 600046 200000 ; | 
N la OeNVd00 v,0N000 2.00043 #,00000 ; j 
is 0, 009u0 0.00009 ,0G018 00000 a 
; lo 0.00900 0.00000 2.00010 #.00000 i 
| -_ 
¢ CORRECTION FILTER FAR RECELVERS 1 AND 29 wITH to TAPS : | 
FOR A TAP gPACING UF 20040 SECS, | 
i PREY pWASE AMPLITUDE TOTAL FILTER FILTER 
ERR ERROR M§ ERROR PHASE AMPL, 
s (H2) (DEGREES) (v4) (O08 POWER) COEGREES) (Ou) 
[ BEFORE APVER deb rRE OF TER -HFRUKE APTER : 
q 15,9 ©,5$0 002 we dS 009 $1.41 907,47 04) 223 
20,0 wo Ay e,.u2 Pry 2 @,00 #$0,90 266,14 e788 2 
25,0 9% =,01 eel9 009 e$t,32 972,96 92 219 
i 30,0 wt 00} ot? 000 @32,40 ©72,08 1,0! ol? 
; 35,0 1,04 000 eth 400 952,91 988,25 1.03 014 
f 40,0 71% oe el e200 033,72 ©70,55 097 ahd ie 
i 45,0 8) 002 =o 07 000 035,70 @H7,59 2a 00? 
; 50,0 Pe 09 4D 57,99 956,35 64 204 
55,0 o 34 204 ry 000 044,95 eng, 43 23e 202 
r 60,0 0% oO! 0.00 oC09A00.00 70,20 Are | 200 
65,9 4% 202 220 wel 242,38 9O9,19 e,42 #00 
i 70,9 2 002 a2 = 00 #56435 HOU, 98 °.A9 002 
f 75,0 1 .ey *,09 oe? eed #33, 37 =57,02 #133 00? 
f BO,0 tay 2OL weld 060 929,70 6,59 asad ea 
f &5,0 | oa 3 web ev 027,98 45,09 e1,bh 24 
: 90,9 Vay 00H we SS 0 O27, HO @H2,04 1,37 033 
; 95,0 079 °.03 =,39 meN e2A,u? 64,72 #,79 39 
: 100, mae | eeu we 3G 000 729,25 ©6$,99 °,0)7 49 
j 105,09 *,hy e.04 0,83 oUt @31,au 962,83 v6) 034 
: 110,090 a 9 ete weed e,ul =$6,2e 58,79 1,03 eee 
i Turat 295 205 020 000 951424 @62,48 
NET BEPUCTIMNN OF NISWATCH ERRURE 31,2408, 
| 
at 
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ETS Ry 17 TEMA AACN AE IA SINE Oo HOOT PNG TAIN ERLE et gee apres e ewene 


PROGRAM FUR EVALUATING FILTER MATCH 


Own tveww- 


16 


PILTES CORFETCTENTS 


0,000G6 


0,9U000 
0.94009 
9,9000Q90 
0*»,00030 
00990 
0,00090 
1,00900 
0,00009 
0,90000 
0.90089 
o9,9ud00 
0,00009 
0,00000 
0,0V0c0 
0,09999 


0.00000 
0.09000 
0eV000y 
0, 00000 
-0,00U090 
00,0000 
0,V0000 
0,00900 
G,Q0U00 
0.9000 
v,00000 
0,00GN0 
0,9000N 
HvnotY 
ie VIGO 
0,00000 


CORRECTION FILIFR Fox KELEIVERS 
FOR A TAp gPACING UF 


FREG 


(HZ) 


TOTAt 


NET PEDUCTIAN OF MPSmeTCM ERRURS 


PHASE 
FRROR 
(DEGREES) 
BERLIRE ARTEA 
el na #,iie 
el liz 200 
el ila 204 
el ts #0? 
=t iio #02 
° 94 2d 
7K eld 
# 6c 7.05% 
eda =e) 
0,0 oe 
236 2 
297 =,03 
97 #04 
1 ite 200 
1 ity 203 
275 004 
2.09 a it8 
@ 6c 200 
m1 .3n elie 
ot .54 Peers 


004 


20080 SE 
AMPLITUDE 
ERR 
(vB, 

OFF OKE AFTER 
we iS =.ul 
e995 oO 
we lS eQi 
oeM4 #,00 
we MS #,00 
wei m,ud 
we Ml #,ud 

el el 

090 9,00 
N20 e00e 
re) =o 
oni? e,0n 
o,)3 ell 
wee] 208 
we 30 200 
oD ei 
wale #00 
we il Pat | 
w.3e et 
oe? *,.ui 
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Pane) 


1 ANA 30 WITH ft6@ TAPS 


290053. 


e,du25d 
0 907KB 
#,012357 
904389 
200532 
1,01278 
=,00866 
*,00K93 
=, 00086 
=,00147 
—, 00045 
200042 
=,0u012 
™ 200086 


C8. 
TOTAL F 
MS ERROR 
(Db FOWER) <p 


34,82 
=53,66 
©$3,87 
234,35 
e334 46 
~35,1% 
=37.3¢ 
#$9,55 
245,07 
P00,00 
°©42,99 
37,47 
=-$3.45 
29,90 
228,00 
e27,40 
28.25 
weAh 85 
251,00 
#$4,8) 
o$1,70 


HERURE AFTER 


“608,49 
°77,99 
@62.14 
265,59 
267,98 
“47,19 
©65,14 
#59,85 
71,18 
"60,18 
#65,02 
64,28 
61,74 
=60,01 
#6$,63 
“57,07 
58,71 
=65,60 
"62,47 
60,284 
"62,357 


30,67DH, 


w crcoe tt ait) NAAT ARE MESS! SIME EIST TAO 


#,99000 
609000 
#,00000 
400000 
#,00000 
209000 


; #,00000 


ILTER 
PHASE 
tGREES) 


1290 
1e13 
tel? 
lelo 
{10 
299 
082 
260 
034 
2f2 
we 35 
#70 
of. 
1,17 
1.08 
#70 
#08 
945 
1b 
159 


00000 
#.90000 
200000 
#,00000 
290000 
#,00000 
200000 
© 00000 
290000 


FILTER 
AMPL 
(D6) 


205 
005 
205 
004 
202 
et 
Ot 
090 
200 
200 
202 
207 
ol3 
eee 
adit 
238 
142 
41 
235 
220 
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OIE A Sat fe eS Si ek 
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FILTE COEFF YCTENIS | 


PROGRAM FUR EVALUATING FILTER MATCH 


© TAPS 


ILTER 
PHASE 
EGREES) 


"182,12 
30,83 
-19,61 

24.25 
55,58 

"261270 
106.97 

"256,85 

12,63 
metell 
303,34 

=307,.91 

7267.29 
118,67 

227,71 
489,76 

BAe 0e 
385,31 
325.39 
205,9¢ 


| 0.00006 MPR RUE E) 407472 
2 0,00090 000009 = ,40668 - 
3 0.90090 0,00000 227691 
5 0,00000 0.00000 "21096 
6 0.00006 0,000.00 —=,59706 
7 0,000y0 0,00000 208371 
8 1.00009 0.00009 #.,56636 
) 0,00000 0.00000 #,18847 
1o 0,00000 0,00G600 7.59246 
an © 0.0000 1.00000 #,12585 
12 0,00006 0290006 ~,54377 
13 0,90CK0 0,00y090 = .02685 
1a 0,00000 0.09004 52292 
15 0,900000 0.00000 meilioe2 
le 0.,000u0 D,00CQVOY @,19456 
CORRECTION FILTER Fok RECFIYERS 4 ann 31 with 1 
FOR A TAp sP4CINGg UF 20040 SECS, 
FREG pwHaSt aAMPL IT TUDE TOTAL F 
. ERROR ERR! In M$ ERROR 
(HZ) (DEGREES) (09) (Dib POWER) (n 
GEFORF AFTER HrFORE AFTER EFORE AFTER 
15.0 218,54 30,42 019 1,44 $5.36 =4,7- 
20,0 67.164 30.52 mel #=5,60 094 =5,47 
25,0 39,64 20,04 2 Ot 7208 #3,43 =9,27 
39,0 ©1864 22.89 e75 @1,85 #9.,96 78,68 
35.0 #66, 7; 11.13 026 26,19 250 05,96 
40,0 ©87, ayo3da, gu weel3 25,09 2,78 9,52 
45,09238, Bow131,a8 000 93,00 84,76) 3,83 
$0.0 244 4, ate,uya oot 97,43 4.15 95,03 
55.0 65.45 52,80 256 917,70 040 4,23 
60,0 0,0n #21,11 e690 ©10,491"200,00 2,77 
05,9*265, 29 9H,11 ewe] “a9, 79 5,349 242 
70,0 215,34 =92,57 0352 =sBebl 5.39 ae} 
73,0 940 4,0307, 74 060 95,48 @$.44 @2.54 
80,n 267.53 51,13 ew,035 4,48 1,01 72,06 
65,0 194A, =33,49 wel? 4,23 §,99 wd,4i 
90,99184 19 $95,57 09 5,72 5571 e2,42 
95,9 ~27.5; 60,52 1081) =9,0R 6,50 92,63 
109, -64,19 $17,209 arto 98,56 ef2 "4,43 
105,98254 By 70-52 6,49 mts.el 2,65 #$,99 
110,0°194,8 0 11.12 5.89 2.34 4.56 =14,20 
TOTAL. 156.55 (52,58 7.035 3,67 3,160 1,47 
NET REDUCTINN OF MISMATCH ERRORS 5.956, 


*,00000 
200000 
#00000. 
900000 

#,00000 


— 00000 


»,00000 
200000 


*,00000 


299000 
@,00000 
200000 
#,00000 
#00000 
200000 
#.00000 


FILTER 
AMPL, 
(Oe) 


=1,62 
eS.5§9 
-,09 
#2260 
76,45 
"2,96 
3,06 
@68,44 
mia .26 
10,41 
“9,78 
“9413 
®0,4§ 
#444 
4,07 
"6,42 
711,49 
#10,73 
#160,90 
3,55 
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PROGRAM FOR EVALUATING FILTER MaATUH 


OaenevVewt — 


0,00000 
0.00000 


~— 0,00009 


0,90090 
0,00000 
0,90000 
0,90000 
1.00000 
0,00000 
0,00000 
0,00000 
0.00000 
0,00000 
0,00000 
6.00000 
0,00000 


BPYUTER COEFFICIENTS 


0.09000 
0,90000 
0,90000 
0,00600 
0,900090 
0.00000 
0.00000 
0,00000 
0,000090 
0,00000 
0.00000 
0,00000 
0.90000 
0,00000 
0299000 
0.00000 


CORRECTION FILTER Fok RECEIVERS 


FOR A TAp gPACING UF 
phaSe 
ERROR 

(DEGREES) 

BEFORE AFTER 


FREQ 
(H2) 


15.0 
29,0 
25,0 
30,0 
35,0 
40,0 
45,0 
50,0 
55.0 
60,0 
65,0 
75,0 
60,0 
85,0 
90,0 
95,9 
109,90 
105,0 
110,0 
Totat 


20e 
#,92 
oO! 
©,02 
#,00 
002 
203 
©,09 
a,0) 
103 
204 
#,02 
*,07 
209 
003 
»06 
*.08 
#01 
°,03 
209 
004 


NET REDUCTION OF MISMATCH ERRURS 


290108 
© 00404 
01058 
#,01755 
04023 
,008e5 
#,004)11 
1.02062 
#, 0063 
#,00116 
#,00102 
.000k2 
©,900i4 
09000284 
290007 
.00007 


1 AND 32 WITH to TAPS 


20040 SECS, 


AMPLITUDE TOTAL FILTER 

ERROR MS ERROR PHASE 
COR) (DB POWER) (DEGREES) 

BEFORE AFTER bEFORE AFTER 
aelt 200 #33,77 71,609 260 
eelod ™,00 32,75 768.23 078 
\oet4 200 ©$2,89 957,99 094 
weld #,00 =$3,29 ™66,45 1293 
weil 000 033,49 974,05 1296 
me08 09 o34,17 #67,¢e5 1,00 
a,06 2,00 235,97 @6h3,56 287 
@,03 000 38,13 #56,87 266 
od @#,90 #43,58 70,27 238 
0200 0919200,00 761,35 203 
a1 #00 #42,.05 *t2,12 40 
me0S) 01 056,35 M64, 11 ~ 88 
@eell 200 #32,54 #56,93 1,33 
mee 299 og@8,57 #75 ,86 #16} 
eo, 33 91 226,56 #61,65 »{,58 
46 #,01 #25,76 #58,09 1,13 
a, 54 o,00 o26,2e 58,83 #,3i 
=e S54 090 26,45 70,52 e7e 
e455 001 224.2) eh1,88 1247 
ose @,0!1 31,56 #39,93 eeee 
ee5 evo =¢9,97 61,62 
31,6508, 


200000 
#,00000 
290000 
#00000 
2900000 
#00000 
00000 
#,00000 
200000 
#,00000 
290000 
#00000 
,00000 
#,00000 
290000 
#,00000 


FILTER 
AMPL, 
(08) 


oi6 
2l6 
eS 
213 
ell 
098 
296 
003 
oO! 
01 
0! 
205 
ell 
2! 
234 
245 
253 
254 
246 
e351 
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The ability of a wide bandwidth system to successfully cancel strong 
epatial interference sources is examined. It is heuristically reasonable 
that a conventional sidelobe cancellor approach vill have seriously de- 
graded performance since sero's of the pattern, at ea given frequency, will 
be displaced for other frequency components within the receiver paseband. 

Conclusions 

@ Successful Maptacion 

An adaptive receiving array can successfully reject broadband 
interference from both point sources such as RFI and spatially extended 
sources such as auroral return. 

@ Frequency-Spatiel Equivalence 

A point source in a broadband system is mathematically equivalent 
to a spatially extended narrowband source, where the equivalent spatial 
distributicn depends upon the receiver passband characteristics. 

r of Fre for Adaptation 

Since a broadband system senses broadband interference as an equi- 
valent narrowband spatially extended source, more than one adaptive degree 
of freedom must be dedicated to such a source for successful spatial nulling. 
The number of degrees of freedom that must be utilized depends upon the 
bandwidth and strength of the source, the passband characteristics of the 
receiver, the length of the receiving array and the angle off boresite of 
the source. 

@ Worst Case Design - Point Source 

The worst case occurs when the equivalent spatial spread of a 
wideband-noise like signal is maximised. This occurs in a PRS-like systen 
when the full aperture is used at low frequency and the instanteneous re- 
ceiver bandwidth is 100 KHs. In such a case, a maximum of two sero's, and 
hence two adaptive degrees of freedom are required to assure cancellation 
of a source spatially spread by Oe” 2.6°. 
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@ Auroras : 
Spatially spread aurora can be modeled as @ large number of spa- 

tially contiguous point scatterers, As euch, the effect of 100 Kils band- < 
width operation is to effectively further spread each edge of the aurora by 
b0/2 = 1.3°. As such, the performance is degraded very little over what a 
is achievable when operating with a lower bandwidth. Hod 
w2_dnalvais - 
j Consider an N-element line array. Let the rite lie along x-axis of (x,y, : 
t 


UD Eth at 
as ha eA NN then es ai ag et pee Goch ieee ony oe Genes xt 


8) ciordinate system and the position of the k- element of array be : : 
4, © ki, where 1 denotes a unit vector along x-axis, and (d) is the”. ‘ ; 
element spacing. 

The incoming interfering signal has the discrete spectral representa- 
tion 


2ndf it. a 
e(t) = tA, e (1) ; 


where A, denotes the complex amplitude of the ath spectral component. If P 


this signal is transmitted from position ‘ ‘ 


Bn ye Bytes cc vo 


then the signal at the xe erement is e(t - T,) where t, is the time to x 


transmit a radio wave from r to re Evidently 


aclqe-s Ge 
z lithe hve ; 2 
*. vz (ate, r) (a, a) (2) 


lay - LE -F : 
“eCt) ~ rly °F) 


k 


is the far field approximation, where (a, * ¥) denotes the scalar product | 
of position vectors a, and ¢ is, 


(a, * fr) = Kd x sin ®5 , (3) 
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ve where ¢, 1s asimuth from beresite (the y-axis direction). Combiniag (1), 1 
; (2) aad (3), the eignal at the nu" siement is approxinately 3 A 
: J2eat_(tor,) a 
@ a & q 
eo * Sn a i; 
eitrit (ec - Le ka etn 0.) i: 
@ tA, 4 
el 2sf ce’ + kd ein 0.) : 
= tA, - 
a 4 
where t' = t - r/c, the “retarded” time. Replacing t' by t, the interfer- 4 
ence arriving at the vu" element from direction 8 > 28 the fer field is i 
; gl 2rif, (te + kd sin ®.) | (4) ! | 
; a eae 4 
| {| 
. In the limit spectral representation (4) can be shown to be equivalent : | 
to spectral representation } 4 
o & 3 
3 s,(t) © f el2tif(t + kd sin 6) 40 (2) (3) 3 
| : 
with a(¢), a stochastic process of orthogonal increments with the properties 4 
Ka(t') a(t) = Gt) S(t'=t) de E 
Ba(e') a(t) = 0 : 


where E is expected value operator, 6(t) is the Dirac delta function, and 


i -6(£) is the one-sided power spectrum. If the spectrum of the interference 
is band limited te interval - w/2 + f, <f<w/2+ f., where fy is the center fre- 


quency and wv is bandwidth, then the spectral representation in the fora of 
(S) reduces to 


ey 
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by @ simple change of variable. If one expands ortite ae a Fourier series 
on the interval -w/2 < + < w/2, i.e. 


e2titt > 2tin/y | stare ig | | | 


Then (6) is equivalent to the well known sampling theoren 


8, (t) = Dy § (ale) [ssaren cs | 7) 
_ oe 


This theorea shc::. chat the . mpling interval for the complex signal at the 
** antenna elea::t need be no less than 


T= l/w 


Wow at each sampling time, i.e., t, = a/w for some a, an antenna bean 
is the sampled data filter 


zh ; 
ye > “, x . (9) 
tel 


where x, is the signal at the k°° an’. element at time t, = n/w and ¥, 
are the antenna weights. If the interference in direction e were a single 
sine wave of frequency foe then by (4), the interference part of x, would be 
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8, (n/w) @A et" tf, (a/v + kd ein 0.) (10) 


for kel, 2, ... MN. Im order to reduce the magnitude of interference (10) 
ia the antenna (9) one must choose the weights wv, ia (9) so that a sero of 
the pattern tends to cancel interference (10), 1.¢., so that 


a 
sy, e2tit, kd sin 0. 
ie} 


is small, and have at the same time a main beam which etill points in the 
desired direction. 


If the interference is broad band, by (4) 


s, (a/v) >> A e2ti(f, n/w + kd sin 6) 


> eZ Tif, kd sin 6, (12) 


vhere 3. are the complex numbers 


2a if, (n/w) 


Br Ae 


Evidently the component of (11), related to frequency fo can be referenced 
to the center frequency f ° # follows 


s, (a/v) >> nertif, kd ain 6) 
-> B eZ Tit, (f/f) kd sin a, 


-> - e27if, kd sin 6. (m) (12) 
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Thies suggests a possible replacement of the creqeeney dependence fs by an 
mee dependence defined by. 


hae Lie an ae tel Na il So Epa treet te 


Jf 
em ae. r ‘ ve eo : 
f + (fe )) F 
a ee ein .. 4 
° ) 
fi=f \ 
© sind + +) sin 0. (13) 
1 If one lets 6 (m) = 6, + 46. and assumes ((£-£,)/£,) te email, then by 
: Taylor's ssmeanted tote a 
sin (8, + ae) * ain 6, + (cos ) ao. a 
+ higher order terms, é 
' Form this one can see by (13) that : q 
i 3 
: fa! : 
: ae = G2) tan 6, : 
Substituting in (12) yields wg 
(e-f) : 
(a/v) = > 2 2 st sin bs tan 6 | (14) 
| \ 
This is the desired mapping of the frequency components of the interference i 
. into an equivalent angular interference pattern coming in directions 
: e > haat ie ® 
ea) = 0, + Ka - t,)/¢,| tan 0) (15) , 
corresponding to che frequeticy f. - ; Tae 5 
In order to minimize jatertacencs inthe form of (14), one must place, 
; by adaptivity or otherwise, a set of antenna nulls over the angular region 
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ocoupied by the directions 8, (m), givea in (15). The angular extent of 
thie region about a. ide bounded by 


: ap = ME loot) = 8. 
(f, - £.) 
max 
a pay gar mall 


af 
=e = tan 6 
£. ° 


<4 f, ie at the center of the interference band of bandwidth w, chen 


60 = (w/2f )tan o. (16) 


This is the angular extenc of the interference when mapped from frequency 
. into the angular domain by (14). 
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